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PSEFACE  TO  THE  FIBST  EDITION. 


It  ha«  been  h  considerable  time  alnce  mj'  ofHce  commenced  to, 
sather  the  data  that  have  been  collated  tor  this  book,  and  during 
all  ot  that  period  the  manuscript  sheets,  and  later  the  page  proofs 
bound  up  for  convenient  handling,  have  been  In  almost  dally  use. 
Consequently  many  of  the  items  have  been  used  end  verlBed:  bo 
that  I  have  rather  more  confidence  In  the  usetulness  as  well  as 
the  seneral  accuracy  of  the  matertal  than  if  It  bad  not  passed 
tbroush  a  fairly  thorough  period  of  seaHOnlnft.  Thla  time  of 
aeasonlTiK  has  its  disadvantages,  however,  as  well  aa  Its  I>enaf1tB. 
Changing  conditions  In  certain  Industries  have  affected  prices, 
and  a  number  of  Items  have  been  radically  revised  In  the  making. 
It  Is  to  be  eipected,  moreover,  that  the  same 'thing  will  continue; 
and  as  I  have  said  in  the  Introduction,  page  3,  these  figures  should 
be  checked  by  actual  bids  where  a  plant  Is  to  be  appraised,  etc 
In  order  to  facilitate  this,  lists  of  the  principal  manufacturers  of 
the  plant  deacrlbed  are  given. 

My  principal  reason  for  thinking  that  these  notes  would  be 
nseful  to  others  Is  that  I  found  them  all  but  indispensable  in 
my  own  practice,  and  not  available  In  other  form.  My  ]ustlllca- 
tion  for  the  alphabetical  method  of  classification  Is  that  this 
scheme  admits  of  more  rapid  service  on  my  desk  than  any  Other 
and  I  have  attempted  to  supplement  this  arrangement  by  a  very 
lull  Index.  For  encouragement  In  this  plan  of  procedure  I  am 
indebted  to  many  of  my  engineering  friends,  who  have  aided  by 
suggestions  and  useful  criticisms. 

Finally,  the  keynote  of  the  book  has  been  practical  utility  to 
the  man  who  has  to  buy,  seU  or  use  construction  plant,  or  who 
needs  to  know  what  can  be  done  with  It.  The  eitleting  facts  in 
the  shortest  time  on  the  reader's  part,  rather  than  Interesting 
theory  and  clever  comparisons  have  been  kept  most  in  mind.  Be- 
cause of  this,  a  large  wealth  of  material  that  would  probably  be 
of  Intense  Interest  to  the  economist  and  the  engineering  student 
has  been  put  aside  for  publication  some  time  later  If  it  seem  de- 
sirable, but  for  which  there  Is  no  space  In  this  volume,  which  has 
gromt  to  Just  double  the  size  originally  planned  for  it. 

A  mor^  general  Idea  of  the  scope  of  the  work,  its  Held  and  Its 
llmltationa  may  be  found  In  the  Introductory  chapter  which  fol- 
lows this  preface. 

RICHARD  T.  DANA. 

16  William  Street,  New  York,  N.  T. 
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INTRODlTCnON 


The  notes  that  I  had  on  the  elements  which  go  to  make  up 
equipment  charges  on  construction  work  were  90  often  on  my 
desk,  and  bo  necessary,  in  view  of  the  scarcity  of  other  con- 
venient BOurcea  of  the  Information,  that  It  was  decided  to  com- 
plete them  as  far  as  might  be  practicable  and  publish  them  in 
this  form  for  the  benent  of  other  engineers  who  are  obliged  to 
niAke  many  eatlmates  of  construction  cost. 

The  efficiency  of  equipment  Is  Increasing  much  faster  than  the 
efficiency  of  labor,  consequently  the  employment  of  equipment 
is  becoming  more  and  more  necesBary  for  economical  operation, 
I  and  a  fairly  comprehensive  list  of  the  available  plant  with  its 
approximate  coat  la  now  essential  to  a  fair  estimate.  The 
materia!  covered  in  this  volume  comprises  the  larger  part  of  the 
contents  of  four  loose  leaf  books  that  form  the  Construction 
Service  Company's  Ole  on  "Plant" 

For  his  escellent  work  In  arranging  the  data  and  In  obtaining 
a  great  many  quotatlong  to  round  out  the  material  that  was  in 
the  file,  as  well  as  for  many  contributions  from  his  own  notes, 
my  sincereat  acknowledgements  are  due  to  my  Principal  Assis- 
tant, Mr.  Harold  Chandos  Lyons,  who  was  materially  helped  by 
Mr.  A.  C.  Haskell,  to  wbom  we  owe  many  of  the  tables  ana 
eitensive  checking  of  the  text 

The  problem  of  how  to  carry  out  a  given  plan  of  construction 
at  the  lowest  cost  Is  year  by  year  becoming  more  complex,  and 
It  Is  becoming  more  and  more  necessary  to  apply  to  It  aclentlflc 
methods  In  order  to  meet  the  growing  competition  between 
various  men,  methods,  and  machines.  The  contractor  of  long 
experience  who  applies  to  his  work,  even  In  Its  simplest  opera- 
tions such  as  moving  earth  by  scrapers,  the  methods  that  he 
knows  absolutely  were  the  beat  ten  years  ago,  la  competing, 
whether  he  knows  It  or  not,  with  men  who  have  developed  up- 
to-date  methods  that  are  very  likely  to  be  twenty,  thirty,  or 
even  forty  per  cent  more  efficacious  or  economical  than  the  best 
old  ones. 

It  Is  of  vast  importance  to  know  the  relative  coats  of  different 
methods,  soma  of  the  reasons  for  which  it  seems  worth  while  to 
outline  here.     Before  bidding  on  new  work.   It  Is  getierally  not 
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dllllcult  to  find  out  what  methods  the  other  bidders  are  accus- 
tomed to,  and,  by  making  Independent  estimates  baaed  on  the 
probable  methods  for  the  most  dangerous  competitor,  to  reach 
a  ngure  that  le  somethins  better  than  a  ^ere  guess  at  what  his 
bid  may  be.  Of  course.  It  must  be  distinctly  understood  that  this 
is  not  an  attempt  to  eliminate  human  nature  from  the  contract- 
ing business.  The  "most  dangerous  competitor"  may  suddenly 
change  hla  methods  and  upset  a  lot  of  calculations,  and  whether 
he  will  do  thta  or  not  Is  Just  as  much  a  matter  for  psycholoeic 
study  as  what  sort  of  hand  he  is  drawing  to  when  he  takes 
one  card.  Nevertheless  the  man  who  knows  his  competitor's 
usual  methods,  and  knows  the  relative  efficiency  of  those  methods 
as  compared  with  hln  own.  Is  In  a  position  to  bid  much  more 
Intelligibly  than  he  otherwise  could.  With  the  iQcreasing  disuse 
of  old  methods  It  la  necessary  to  know  the  value  of  the  new 
ones  In  order  to  know  whether  It  will  pay  to  change  from  old 
equipment  to  new,  and  how  much  (if  anything)  the  change  may 
be  expected  to  save:  and  It  is  vastly  Important  Co  know  what  Is 
the  very  best  method  for  the  work  to  be  done.  Even  if  a  contract 
can  be  carried  out  at  a  handsome  proflt  by  the  second  best  or 
third  best  method,  the  man  is  a  tool  who  would  hesitate  to 
discover  and  apply  the  flrat  beat,  thus  converting  a  handsome 
proQt  Into  a.  still  handsomer  one.  When,  moreover,  a  lOBS  is 
being  faced.  It  Is  almost  always  due,  according  to  my  eiperlence, 
to  the  fact  that  the  wrong  methods  were  in  use,  rather  than  that 
the  contract  had  been  taken  at  "impossible  figures."  In  such  a 
situation  the  flrst  and  most  necessary  move  la  to  ascertain  the 
very  best  method  and  apply  It  Immediately;  and  to  assist  the 
contractor  and  the  engineer  in  the  selection  and  application  of 
the  best  method  In  the  least  time  is  the  main  object  of  this 
volume,  which  Is  devoted  to  Field  Equipment. 

It  la  a  fact  of  common  eiperlence  that  If  we  want,  or  think  that 
we  may  want,  a  piece  of  equipment  for  certain  work,  we  can  have 
a  large  amount  of  free  literature  upon  the  subject,  backed  up  by 
the  extensive  experience  and  earnest  enthueiasm  of  the  salesmen 
of  equipment  houses.  Such  Information  is  not  always  reliable 
and  It  Is  generally  confusing.  Moreover,  before  It  can  be  applied 
to  the  work  in  hand  it  must  be  sorted,  collated,  studied  and 
▼erlfled,  a  process  requiring  a  ruinous  amount  of  time  for  every 
Investigation.  Thia  book  attempts  to  save  the  estimator  and 
contractor  a  large  part  of  this  time,  which  Is  ordinarily  lost. 
The  author  has  never  sold  any  kind  of  equipment  on  commission 
and  has  never  received  a  commission  of  any  kind  for  recom- 
mending the  adoption  of  any  machine  or  tools  for  any  purpose, 
and  has  no  interest  whatever  in  any  statement  contained  in  this 
book  except  to  see  that  It  correctly  represents  the  economic 
(acts  In  a  useful  and  convenient  way.  Although  it  haa  been 
carefully  checked  for  errors,  It  Is  possible,  of  course,  that  mis- 
takes may  have  escaped  notice.  If  any  such  should  be  noted, 
a  memorandum,  mentioning  page-number  and  lino  would  be 
gr«atly  appreciated. 
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The  main  featursB  of  equipment  which  bear  upon  eeonomle 
operation  are  as  follows: 

C    Cost,  read}'  to  commence  work. 

Q    Capacity,   mlnltauin,   standard   and  maxlnium. 

B     Operating  expense.  Including  depreciation  and  repairs. 

A     Adaptability  to  the  oonaitlona  governing  the  Work. 

No  etTort  has  been  spared  In  preparing  this  volume  to  put 
the  Information  into  such  form  as  to  make  it  available,  with 
the  minimum  of  time  and  trouble,  and  It  Is  believed  that  with  the 
(Ud  of  the  Information  contained  In  these  pages  an  Intelligent 
estimator  of  practical  experience  can  determine  within  reason- 
able limits  the  figures  for  each  of  the  above  features.  Prices 
vary  from  year  to  year,  and  terms  of  sale  change  with  the  con- 
ditional but  within  a  limit  too  small  to  affect  materially  an  esti- 
mate of  unit  cost  for  plant  performance,  1  believe  the  facts  here 
given  may  Ije  safely  used.  For  making  appraisal  of  a  plant  to 
be  sold,  If  these  ngures  t>e  used  they  should  of  course  be  checked 
by  actual  bids  from  the  manufacturers  or  dealers  to  the  ap- 
praiser. In  nearly  every  Instance  the  prices  here  given  repre- 
sent bona  flde  quotations  made  to  the  author,  but  since  the  hook 
la  not  written  to  advertise  anyone  no  names  are  given. 

Except  where  otherwise  expressly  stated  the  prices  are  t.  o.  b. 
the  manufacturer's  works. 

(C)   The  coat,   ready   to   commence  work.   Includes 
<p)  the  purchase  price,  the 
<t)  cost  of  transportation,  and  the 

(a)  preparatory  cost.   Including  unloading,   erecting  and 
getting  Into  working  position. 

When  possible  the  shipping  weights  have  been  Included  here, 
and  the  freight  rate  may  be  obtained  from  the  nearest,  railroad 
agent,  usually  on  the  telephone.  Data  on  the  coat  of  erecting 
and  Installing  mEu:hlnery  are  not  very  plentiful.  I  have  Included 
them  wherever  possible  from  the  available  Information. 

(Q)  The  capacity  of  equipment  is  a  very  elusive  quantity.  That 
of  a  wagon,  ship,  bucket  or  scraper  Is  usually  listed  by  the 
manufacturer  as  the  "water  measure"  capacity  and  must  be 
corrected  to  obtain  the  "place  measure"  capacity.  The  capacity 
of  a  steam  shovel  In  theory  Is  the  "water  measure"  of  the  bucket 
multiplied  by  the  rated  number  of  swings  per  unit  of  time;  In 
practice  It  Is  likely  to  average  from  20%  to  70%  of  this,  with 
the  odds  on  the  lower  flgure.  Therefore  the  capacity  figures 
must  be  taken  as  purely  relative  for  the  purpose  of  defining  the 
slie  or  type  of  equipment  mentioned.  A  good  many  elements 
enter  Into  this,  not  the  least  of  which  Is  often  the  skill  of  the 
operator.  A  steam  shovel.  In  particular.  Is  dependent  for  Its 
capacity  upon  the  skill  of  the  runner  and  the  manner  In  which 
the  runner  and  craneman  work  together.  The  character  and 
condition  of  the  material  that  Is  handled  may  greatly  affect 
the  performance,  ho  that  capacity  under  Ideal  conditions  (which 
Is  the  manufacturer's  assumption  when  rating  his  machines) 
Is  simply  the  maximum,  and  Is  rarely  to  be  equaled  In  working 
practice.     Moreover,  the  capacity  of  such  a  machine  as  a  steam 
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■hovel  1b  limited  by  that  of  the  care  into  which  It  le  loadlnx, 
and  Is  affected  by  the  necsBBlty  of  "moving  up,"  and  of  chanvliiK 

(E)  The  cost  of  operating:  a  machine  depends  a  good  deal 
on  the  Hfclll  of  the  operator,  as  well  as  on  the  layout  of  tha 
work,  weather  condltionH,  etc.  In  estimating  this  quantity,  there 
■hould  be  included  the  Incidental  and  neceaaary  costs  without 
which  It  cannot  worit  to  advantage.  The  coat  of  operating  a, 
hoisting  engine,  for  eiample,  Includes  that  of  coal  "on  the  plat- 
form," which  may  Include  the  cost  of  hauling  coal  from  a 
delivery  point,  and  should  include  the  cost  of  coaling  at  night, 
watchman's  time,  etc.  The  operating  cost  and  operating  civaclty 
are  reciprocally  dependent  on  each  other. 

(A)  The  adaptability  of  a  particular  machine  to  the  condi- 
tions governing  ita  work  Is  often.  If  not  always,  the  most 
Important  feature  to  be  considered  In  Its  selection,  alnce  on  this 
feature  Its  practical  efflclency  tor  the  work  In  hand  largely 
depends.  Adaptability  Is  affected  by  the  peculiarities  of  the 
work  on  which  It  Is  to  be  employed  as  well  as  those  of  th« 
machine  itaelf,  and  for  a  proper  Judgment  as^  to  Its  value  an 
Intimate  knowledge  of  the  machine  and  a  thorough  knowledge  of 
the  conditions  under  which  It  ts  to  work  are  necessary.  Unfor- 
tunately the  working  conditions  are  not  always  ascertainable 
With  enfllclent  exaetneaa  to  be  sure  of  selecting  the  moat  aultable 
plant,  and,  more  unfortunately,  reliable  Information  about  new 
'  equipment  Is  scarce.  Salesmen,  while  probably  no  wqrse  than 
the  rest  of  mankind,  are  always  biased  by  their  personal  Interest 
In  the  product  that  they  handle,  and  they  cannot  be  expected  to 
(Ive  due  weight  to  the  faults  of  their  own  machines  or  the 
virtues  of  those  sold  by  their  competitors,  and  are  poor  advisers 
In  conaeanenca  Theoretically,  a  way  to  avoid  this  disadvantage 
would  be  to  call  In  rival  salesmen  and  let  them  talk  out  the 
whole  subject  In  the  presence  of  each  other.  The  writer  tried 
this  plan  Juat  once,  at  the  request  of  a  client,  and  It  was  a 
howling  failure.  Advertising  statemeats,  while  honestly  meant, 
are  apt  to  be  outrageously  deceptive.  As  an  Inatonce  of  this  the 
following  waa  cut  out  of  one  of  the  technical  Journals. 

"DUMP  WAOON  COSTS  ''OUR   COSTS 

"E^ght  men   can   shovel  one  "This  cubic  yard  machine  la 

eublc  yard  of  loose  sandy  loam        loaded  In  ^i  minute;  therefore. 

utes,    therefore,    in    a    10-hour       thla    machine    can    load    2,100 

day    these    B    men   could    load       cubic  yards  of  material,  or  IS 

SOD    cubic    yards    of    material.        times    as    much    as    8    of    your 

At    II. EO   per   day.    8    men   cost        competitors'     men    can     shovel 

Sli.OO;  therefore,  the  labor  cost        In  a  lO-hour  day. 

■ilone  on   2O0   yards   would  be  "On  the  above  basis  we  flg- 

<  cts.  per  cubic  yard.  ure   the   two   teams   and   their 

drivers,  and  even  then  taking 

this  cost  at  tlO-00,  the  cost  per 

cubic   would   be   .004,   or    four 

mills. 

"There  are  a  number  of  ItemB  a 

to  both  of  these  costs  but  the  ratio  of  c 
of  tbis  scraper." 
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Thla  Is  coat  analjralH  gone  mad  with  a  venKeftnce,  yet  th« 
man  who  wrote  It  In  all  probability  thought  that  he  was  highly 
oonaervatlve.  A  great  many  manufacturers  use  special  care 
that  the  Btatetuents  In  their  trade  literature  shall  be  undeniably 
on  the  aafo  side  on  aoconnt  of  the  very  bad  moral  effect  of 
an  exaxgeratlon.  One  of  the  large  manufacturer*  of  electrical 
machinery  has  been  known  to  permit  saleBmen  to  state  aa  the 
working  efficiency  of  certain  machines  a  percentage  of  the 
results  Bhown  by  mechanical  testa,  on  the  ground  that  a  dis- 
appointed and  dlagijBted  cuatomer  la  the  worst  advertisement 
posBlble.  Notwithstanding  this  fact,  there  are  many  machines 
that  would'  be  much  more  generally  used  did  cotitractors  feel 
confidence  In  the  statements  regarding  them.  The  old  and  tried 
machine  that  la  not  especially  well  adapted  to  the  work  In  hand 
Is  thaa  often  used  for  laclc  ol  reliable  Information  about  the 
new  and  unknown  one. 

No  book  can  tell  a  contractor  automatically  wha.t  equipment 
is  the  best  for  his 'use,  but  It  Is  possible  to  put  him  in  possession 
Of  vastly  more  InformHllon  than  has  heretofore  been  available. 
and  this  has  been  attempted  In  the  present  volume. 

The  object  of  this  book  being  primarily  to  furnish  the  In- 
formation needed  by  contractors,  and  the  material  having  become 
rather  volumlnoua.  It  was  thought  advisable  to  leave  out  a 
great  many  Items  which  might  be  useful  to  a  very  few  contrac- 
tors, but  which  would  not  be  generally  employed  by  the  vast 
majority  of  them.  The  author  will  appreciate  hearing  from 
contractors  who  would  like  to  find  more  material  than  obtained 
In  the  book,  with  a  view  to  finding  out  the  exact  demand  for 
extra  matter,  and  will  endeavor  to  Insert  such  additional  material 
In   future  edit  ions. 

A  most  Important  point  to  which  attention  Is  called  Is  that  all 
the  Illustrations  In  this  volume  are  for  the  purpose  of  Illus- 
trating types  of  machines  of  which  costs  and  performances  are 
given.  No  quotation  or  price  mentioned  In  these  pages  Is  to  be 
taken  oa  referring  exclusively  to  any  one  machine  illustrated 
or  lo  the  production  of  any  one  manufacturer.  The  prices  are 
frequently  averages  of  aeveral  quotations,  while  the  Illustration 
that  goea  with  this  price  Is  that  of  a  standard  piece  of  equipment. 
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Thes*  machines  are  for  the  purpose  of  putting  power  Into 
prop«r  form  tor  convenient  and  economical  tTanemlailoti.  Many 
of  the  operatlonB  that  formerly  were  done  only  by  hand  are 
now  being  occompllahcd  by  machinery  and  machine  toola  driven 
by  compressed  air  or  ita  substitute,  compressed  ateam.  Under 
'  many  circumstances  a  drill  can  operate  by  ateam  as  well  as  by 
air,  while  for  the  hand  tools,  such  as  riveters,  stone  cutters, 
etc..  the  use  of  steam  la  not  convenient  because  of  Its  high 
temperature  and  sometimes  because  of  the  dense  white  cloud 
of  condensing  steam  which  Is  opaque  and  wet.  In  general,  air 
Is  never  at  a  disadvantage  as  compared  with  steam  In  con- 
venience of  working;  and  where  they  are  equally  convenient  the 
ruling  economic  feature  la  the  distance  to  which  the  power 
must  be  transmitted.  A  boiler  Is  less  expensive  than  a  boiler 
and  compressor  of  the  same  power;  hence  for  short  distances  the 
ateam  power  Is  more  economical,  other  conditions  being  equaL 
As  the  distance  of  transmission  Increaaes,  the  relative  economy 
of  the  steam  transmission  decreasea,  on  account  of  heat  losses, 
and  there  Is,  therefore,  a  point  at  which  the  eitra  economy  of 
the  air  transmission  equals  the  eitra  cost  of  the  compresaor. 
For  greater  distances  than  thia  the  atr  transmlaalon  Is  economic; 
below  It  direct  steam  Is  the  less  costly.  The  actual  position  of 
this  critical  point  for  each  set  of  conilUlons  depends  on  the 
condltlona  themaeives  and  can  be  worked  out  when  they  are  all  . 
determined.  It  should  be  remembered,  when  considering  such  a 
problem,  that  It  Is  quite  possible  to  carry  steam  for  half  a  mile 
Id  well  lagged  pipe  with  Inconsiderable  heat  losses. 

The  chief  peculiarity  of  air  aompresslon  for  these  purposes  Is 
that,  as  the  air  becomes  compressed,  ita  temperature  rises.  It 
may  then  be  cooled  at  the  place  of  compression  by  artlUclal 
means,  or  It  may  be  admitted  to  the  transmission  pipes  without 
first  being  cooled.  In  the  latter  case  It  becomes  cooled  more  or 
leaa  in  transit,  neceasarlly  loalng  some  of  [ts  pressure  by  the 
act  of  coaling,  with  a  consequent  loss  of  efllclency.  For  large 
Installations,  therefore.  It  Is  customary  to  do  the  eooling  In 
the  engine  by  a  water  Jacket,  or  water  jets. 

A  cubic  foot  of  "free"  air,  at  normal  atmospheric  pressure 
of  14.T  lbs.  per  aquare  inch  and  Initial  temperature  of  60°  P., 
will  have  a  temperature  of  about  226°  F.  and  pressure  of  Z.fl4 
atmospheres  when  compressed  to  one-halt  lis  original  volume  If 
there  bo  no  escape  ot  the  heat  which  Is  necessarily  generated 
bjf  the  increase  ot  pressure.  This  is  "adlabatlc"  compression,  or 
compression  without  loss  ot  heat.  If  by  a  cooling  arrangement 
the  generated  heat  could  all  be  removed  as  fast  as  generated, 
00  that  the  temperature  should  remain  constant,  then  the  final 
pressure  would  be  two  atmospheres  tor  the  above  example,  and 
the  .compression  would  be  "Isothermal."  In  actual  practice  some 
heat  ts  lost  through  the  cylinders,  so  that  neither  the  adlabatlc 
nor  Isothermal  curves  represents   accurately   the   facts. 
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If  V   repreaentB  final  volume, 
V  represents  Initial  volume, 
P    represents  Qnal  pressure, 
P*  represents  Initial  pressuro. 


<i) 


i'C^r 


Pot  laottaermal  eompreBslon,  n— 1 
For  adiabatlc  compression,  n'>^1.4 
al  machinery  the  exponent  will  be  somewhere  be- 
tween these  figures,  depending  upon  the  etilclency  of  the  machine 
Temperature.  Degree*  F. 
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and  the  amount  of  cooling'  that  Is  Introduceii  Into  It.  These  three 
Hlmple  formula*  combine  the  theoretical  facta.  The  dlsKTiun 
on  page  8,  Fig.  1,  giving  In  graphic  form  tbe  adlabatlc  Curves 
for  temperature,  pressure  and  volume  will  enable  the  approxi- 
mate temperature  to  be  obtained  without  tedious  calculation. 

There  follows  also  a  diagram.  Fig,  2.  from  "Rock  DrllllnB," 
by  Dana  and  Saunders,  from  which  may  be  obtained  the  cubic  feet 
of  free  air  required  to  run  any  number  of  drills  at  sea  level 
and  at  various  elevations. 

CcmpresHors  may  be  divided  into  two  general  classes.  The 
first    claasiflcatlon    divides    them    Into    the    straight- line    com- 


Numbtr'of  DHllt. 
rig.  2.     Diagram  Showing  Cubic  N'eet  of  Free  Air  to  Run  from  One 
to  Forty  Rock  Orlila  Bt  7&  Ibt,  per  sq.  In.  PreMure, 

pressor  in  which  the  steam  and  air  cylinders  are  arranged  In 
a  straight  line  and  the  power  la  applied  through  a  single  long  - 
piston  rod  connecting  all  pistons;  and  into  the  duplex  compressor 
which  consists  of  two  compressora  set  side  by  side,  each  made  up 
of  a  steam  and  an  air  cylinder  connected  to  a  crank  shaft 
carrying  a  single  balance  wheeL  The  cranhs  of  the  two  sections 
are  set  at  a  90°  angle  to  each  other  with  the  object  of  producing 
no  dead  center  and  to  enable  the  machine  to  operate  at  very 
low  speeds.  • 
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Diameter  of  steam 

cylinder   8" 

Diameter     of     air 

cyUnder   s' 

Stroke 10' 

Si  earn       admission 

pipe   !• 

Steam  exhaust  pipe  lu" 

Air  admlBslon  pipe  lU" 

Air  delivery  pipe. .  nJ" 
Rated  speed,  single 

strokes  per  mln.  120 
Dldplacement   at 

rated  speed SE  cu.  ft. 

displacement    . .  SO  cu.  ft. 

Overall  dimensions  42x18x14" 

Net  weight 460  lbs. 

Weight    boxed 5G0  Iba. 

Price,  f.  o.  b.  fac- 
tory    (90 


10%    In 
(H.P.  81t- 

t  H.  P,  9- 

t  L.  P.  13% 

12- 


49  cu.  ft.  6e  cu.  ft,  115  cu.  f 

28  cu,  ft  45  cuft.  BO  cu.  f 

42x18x15"  51122x16"  Bai37xl8 

B2E  lbs.  850  lbs.  1,500  lbs 

625  lbs.  975  lbs.  1,750  lbs 

1100           tiso  t3se 


Compound      ComprMiort      ln< 


This  type  of  compressor  requires  no  foundation  (being  bolted 
to  a  column  or  nail)  nor  accurals  alignment  of  parts.  The  usual 
method  of  InatalllnB  a  water  Jacketed  compreasor  of  tbla  type  is 
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shown  In  Fig.  6.  If  the  conditions  do  not  require  a  water  Jacket 
Che  water  pipe  connectlona  and  valve,  and  rftdlfttlDg  dlschars* 
pipe  ma?  be  omitted.     The  approximate  prices  of  the  chief  el0- 
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menu  art:   Lubricator,  fe.EOi  Governor,  tKOO;  Atr  gauge,  |1.G0: 
Main  reservoir,  |2<.B0;  Drain  cock.  |1.00. 

Standard  electric  railway  compraasora  without  water-jacket  for 
use  tn  connection  with  direct  current  and  wound  for  BOO  volts, 
have  alHO  found  a  great  variety  of  usee  where  the  cperatton  la 
not  continuous  for  over  20  minutes  or  60%  of  the  time.    Pig.  6. 


Fig.  S.     Direct  Current  Motor 

Driven 

Air  Compretsor, 

TABLE  2 

Cyl.  DUm. 

Displacement, 

and  stroke. 

Inches 

min.  100  lbs.  air              Price 

weight 

E     xi 

TEO  lbs. 

7?ii6 

BO                                    47G 

1.800  Ibfc 

Compressors  of  this  type  with  direct  current  motors  wound  for 
other  voltages,  and  with  single,  2  phase,  and  3  phase  alternating 
current  motors  of  various  voltages  and  cycles  are  manufactured, 
but  the  pricea  vary  too  greatly  tc 


S4xZ0-fn.  compressor,  original  cost.  |4,000,00. 
lEO  H.  P.  ilDcomotive  boiler  which  cost  11,000.00  (2nd  hand). 
Plant  could   furnish   1.300  cu.   ft.   free   air   per   minute   at   SO 
pounds  pressure,  or  enough  to  run  10  or  12  drills. 
Cost  of  installing  boiler: 

22  days,  laborers,   at   tl.BO $  33.00 

23  days,  engineers,    at    M.OO 09.00 

13  days,  mechanics,    at    14.00 53.00 

13  days,  mechanics,  at  12.011 26.00 

1  day,  bricklayer,  at  (4.00 4.00 

Total  nsLOO 
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Cost  of  InatallloK  comiireBBor: 
120  days,  laborers,  at  (i.GO tl80-04 

4  days,  anirineera.  at   13.00 12,00 

22  days,  mechanics,  at  14.00 88,00 

BO  days,  mechanics'  help,  at  $2.00 160.00 

EO  days,  carpenters,   at   13,00 160.00 

5  3aya,  bricklayers,  at  M-00 12.00 

t  dnye,  teams,  at  (4. 00 24.00 

S  days,  foreman,   nt   13.00 24.00 

Total  ieso.oo 

Cost  of  materials: 

IS  M  B.  M.  lumber  for  housing  compreasor.  at  %iS IBTE.OO 

1,400  sq.  ft.  tar  paper  (1  layer) 21.00 

32  cu.  yds.  concrete,  at  (400 12g.00 

B  M  brick,  at  J7-00 3S.0O 

t  bbls.  cement,  at  12.00 12.00 

Band    1.00 

Total     •. IB72.00 

Oott  of  lATva 

furnish  air  for  20  drills  Of  3U-ln.  size. 
4  high  pressure  boilers  (08  In.  x  IB  ft.)  . . . 
Housing:  and  Installing  boilers 


nstallins  compress; 
"  ■-    ---*  ",BO0  (I. 


Pipe.  I.OOO  ft,  t-ln.  and  1, 

Machine  shop  and  tools duu.u< 

Total     $28,000. Oi 

ts.    Mr.  Qlllette  says  tt  la  nsoally  safe  t 


to  which  must  be  added  the  cost  of  the  drill  Itself.  If  a  more 
permanent  building  Is  provided,  the  corresponding  cost  of  the 
compressor  plant  may  be  tl.BOO  per 'drill. 

The  prices  of  air  compresaors  vary  with  the  lype,  sl«e,  equip- 
ment  and   other  conditions   under  which   they   are  to  be   tued. 
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Prices  are  herein  slvi 
commonly  used  elzes 
are  tabulated  as  tt 
manufactured. 


AIE  COMPRBSSOH8  IS 

n  per  Cubic  foot  of  displaced  air  for  the 
If  compreflBors.  Only  a  few  of  each  tjipe 
is    Impossible    to    Include    all    that    are 


38         7.5x3 


S8       10.^x3 


The  prices  of  compr^ssora  of  this  type  range  from  tl.TG  per 
cu.  tt.  of  displaced  atr  In  the  6x6  size  to  ti.iS  T>er  cu.  ft.  In 
the  14x10  size. 


STEAM  DRIVEN,    STRAIGHT   I 


,    SINGLE    STAGE,   HORI- 


-H 


10        2fiO        35 


lO.G    3.5    E 


60        100        46 


3,700 
6.100 
6,600 
»,100 


The  prices  of  compressors  of  the  above  type  range  from  tS.30 
per  cu.  ft,  of  displaced  air  tor  the  6 1 S  x  6  size  to  ja,10  per 
ou.  fLfor  the  12x12x12  size. 
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en.   BtralKht  line,  slnKle  ■ 


Of  Cyllndera    "23 


Steam  Pressure  80-liO  Lbs. 


i    t     i    i 


i  t 


S     5 


0 

80 

76 

IB 

6        4.E 

.G 

7,   DO 

0 

SO 

90 

60 

9        E.S 

i.   00 

.6 

6,   00 

6 

BO 

96 

60 

9        i.5 

.G 

«    00 

0 

100 

124 

88 

S        S.6 

.6 

T.   00 

D 

12e 

00 

>     e.e 

■e 

T,  00 

IS     18     IS     eso 

IS  20  24  806 
30  22  2i  975 
20  24  24  1.160 
a  22  24  »TG 
24        34       2«    1,160 

The  prices  of  the  above  type  ranse  from  fS.SO  per  cu.  ft  ( 
displaced  air  in  the  ISilSilS  size  to  12.60  per  cu.  ft.  In  tt 
24  z  24  k  24  size. 

TABLB  6 

STEAM  DRIVEN,  TANDEM,  TWO-STAGE,  HORIZONTAL 

C0UFRES80RS 

s  S0-I60  Lbs. 


Size  of  Cylinders       p; 


Q         >j        3i 
14        18        10 


t  H.  p.  in 
Steam  Cyl- 
InderSiSaa 


22 


20 


890  120  ISO  IS 
1.115  185  206  21 
1,646        210        30O        2S 


5.6 


19,500 
28.000 

43,000 
GZ,00« 


2,180 
The  prloei  of  the  above  type  ranee  from  12.90  for  the  14 1 
10x14   to  12.00   for  the   24x27x16x27    per  cu.   ft.   of  displaced 
•ir.     This  type  Is  largely  used  as  a  compressor  of  Intermediate 
economy  between  the  stralKht  line  and  cross  compound  types. 

TABLE  0 

POWER    DRIVEN,    DUPLEX,    CHOS3-COMP0DND,    HORIZON- 

TAL    COMFRESaORS 


Size  (Ins.) 

"'"pSSSK."' 

Price  per  Cu.  Ft 
Air  Displaced 

Weight 
(Lbs.} 

Ox  ex  0 

(IIBX  0 

206 

H.ao 

7.8O0 
12.E00 

AIR  COMPRfiiSSOItS 


FIB.  8.     Duplex  B 


Diameters 


Steam  Pressure 
£         Els 


;.  HORIZONTAL 


It 


S.BOO 
26'mO 
«g,ODO 
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The  prices 

7x10x6x10     si 

presBorH  are  usually  sold  with  cross  compound  steam  oyllndere, 

which  coat  approximately  35  cenis  per  cu.  ft.  extra. 


rllii   Steam    Drive 


CORLISS  ENGINE  DRIVEN  COMPRBSSORa  SIMPLE  STEAM, 


TWO-STAGE. 

AIR 

CTL 

NDE 

RS 

.     ' 

Lbs. 

Size  of 

"«« 

ra 

:l| 

eters 

I.H.P.  In  steam 

Cylinder 

a     i 

3      S 

1 

I 

IS 

Din 

Ft. 

ns 

1 

f  5 

5 

1 

1 

1 

1 

^ 

2 

1 

1 
1 

1«      27 

le 

24 

i.otto 

SOS 

320 

312 

31 

14 

0 

TE.OOO 

18      30 

18 

390 

440 

»2G0I> 

20 

SO 

3U40 

B0£ 

37 

16 

1 

125,000 

22     37 

36 

4,200 

826 

BOS 

7011 

13 

IG 

1BS.000 

7he  prices  of  these  machines  nlth  simple  steam  eyllnders  ranse 
from  13, 7B  to  tZ.90  per  cii,  tt.  of  air  displaced.  They  are  usually 
sold  with  cross  compound  steam  cylinders,  which  adds  about  3G 
cents  per  cu.  ft.  extrn  to  the  price. 

The  (oreg^olnK  list  of  compressors  gives  a  complete  line  of  the 
commonly  used  compressors  starting  from  the  email  capacities 
Of  the  less  eRIcIent  designs  through   the  various  stages  ol  de~ 


in 


•  Si 

li: 


ts^ 


fsss 
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velopment  to  the  larser  and  more  elllolent  unite  ot  the  hl^MBt 
type. 

COST    or  OOHVBBBBOB   nnnA&Z.ATXOM 

An  air  compreaBor,  electric  generating,  and  pumping  outflt  wtui 
Installed  for  the  Water  Board  of  the  City  of  New  York  at  Corn- 
wall Landing  on  the  Hudson  River,  about  2,000  ft.  south  of  the 
West  fihore  Hallway  Station.  Thla  plant  was  used  to  supply  air 
for  drills,  pumps,  and  general  shaft  and  tunnel  work,  in  driving 
the  siphon  under  the  Hudson  at  Storm  King  Mountain. 

OomprMior  •qnlpmnit  InstalUd.  Two  <^)  ^f'^^M^  l-B  Claaa 
"HH-3"  cross  compound  steam  driven  air  compreBBOrs,  having  a 
piston  displacement  each  of  1392  cu.  ft.  designed  to  operate  con- 
densing; air  pressure  100  to  110  lbs.:  steam  presHure  ISO  lbs. 

One  (1)  48'  Improved  type  of  vertical  aftercooler. 

One  (I)   54*  dla.  by  12'  vertical  atr  receiver. 

BoUm  eqalpmnit  and  pnmps,  eto.  Three  (S>  130  H.  P.  Sterling 
boilers. 

Two  (2)  S  X  4  X  6  outside  packed  boiler  teed  pumps  built  by 
the  Bultalo  Steam  Pump  Co. 

Two  (2)  6  I  5K  X  A  piston  type  tank  pumps  built  by  the 
BufFalo  Steam  Pump  Co. 

One  <1)  10  X  18  X  10  Independent  ]et  type  condenser  built  by 
the  Buffalo   Steam  Pump   Co. 

One  (1)  400  H.  P.  enclosed  Berrlman  type  feed  water  heater 
bulJt  by  the  F.  L.  Patterson  Co. 

One  (1)  20  K.  VT.  Kerr  steam  turbine  generating  set  built  by 
the  Atwood  Beardlck  Co. 

One   (I)   Btatlon  panel  complete  with  necessary  switches,  etc 

One  (1)  feed  water  tank. 

2,500  ft.  of  6-ln.  black  wrought  Iron  pipe. 

2,600  ft.  of  lii-ln.  2  conductor  cable. 

The  above  equipment  was  installed  on  rented  property  on  the 
Hudson  River  and  immediately  adjacent  to  the  richt  of  way  of 
the  West  Shore  Railroad.  Cost  Including  this  equipment  plus 
the  cost  of  the  railroad  siding,  actnal  building  and  foundations, 
piping  tn,  power  house,  boiler  setting,  together  with  all  labor 
and  other  charseE  for  putting  this  equipment  Into  operation, 
laying  the  air  pipe  from  the  plant  to  the  shaft,  some  2,400  ft. 
distant,  and  electrical  connections  between  shaft  and  power 
house,  and  adequate  well  to  obtain  boiler  feed  water  and  making 
proper  connections  to  the  Hudson  River  with  strainer,  etc.  for 
condensing  and  circulating  purposes,  approximately  t2E,0O0.D0, 
which  Includes  the  following  coats:  Compressors,  aftercooler 
and  receiver,  approximately  113,500.  Balance  of  equipment,  con- 
siBtlng  of  boilers,  pumps,  generator  set,  water  tank,  pipe  and 
electric  conductor,  etc.,  about  110,000.  Railroad  aiding,  building 
and  foundations,  piping  In  power  house,  boiler  settings,  well, 
erecting  stacks,  labor,  superintendence,  charges  for  placing  plant 
in  operation,  rental,  lease  for  rollnwd  sldliig,  uid  incidentals, 
|11,BO0.OD. 
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nupTAnoTB.    The  Consolidated  Oaa  Co.  of  New  York 
>ol  for  Its  gaa  malna  and  caulks  It  with  a  chlpplnK 

log  a  3-ln.  Htroke.  This  la  operated  by  air  aupplled 
from  a  portable  compreaaor  outSt  of  light  weight,  having  a.  aelf- 
contalned  water  cooling  syatem  and  a  almple  gasoline  englne.- 
The  capacity  la  about  GO-TG  cubic  feet  of  air,  which  la  sufficient 
tor  7  or  g  hammers.  Table  »  (from  an  article  by  Colin  C. 
Simpson.  Jr.,  written  tor  the  American  Oaa  Inatltute,  1910)  shows 
the  cost,  air  capacity,  etc  of  the  various  typea  of  outfits  In- 
vestUated.     Hand  work,  the  method  formerly  employed,  required 
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for  each  Joint  2U  hours  In  yarning  and  T  hours  In  caulking  with 
lead  wool;  two  men  completed  one  joint  In  a  10-hour  day.  About 
160  lb.  of  lead  wool  were  used.  With  the  compreaaed  air  outflt 
It  Is  atated  two  men  can  yarn  and  caulk  two  Jointa  In  a  10-hOur 
dar-  The  men  stand  on  either  Bide  of  the  main  and  the  caulking; 
Iron  la  alternated  between  them.  The  pressure  of  the  caulking: 
iron  la  said  lo  be  uniform  and  to  Inaure  a  perfect  Joint,  using  the 
same  amount  of  lead  wool  pressed  Into  a  smaller  apace.  The 
gaa  engine  consumes  about  1  gal.  of  gasoline  per  hour  and  the 
pressure  maintained  averaKes  BOO  lbs. 
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Oloucester,  Maas.,  has  large  areas  covered  witb  Klaclal  boul- 
ders, whlcb  add  greatly  to  the  coat  of  any  sort  of  excavatloD  and 
Iiere  steam  tripod  drlllB,  operated  by  portable  boilers,  were  used 
to  blast  these  boulders  until  Marcb,  1910,  when  a  single  stage  air 
compresBor,  driven  by  a  IB  H.  P.  gasoline  engine,  the  v/hole 
mounted  on  a  steel  truck,  was  purchased  by  the  city.  An  air 
cylinder  of  S  x  10  Inches  gave  96  cubic  feet  of  free  air  per  minute 


at  ISG  revolutions  with  80  to  100  lbs,  air  pressure.  A  hoisting 
attachment  was  mounted  on  the  rear  of  the  truck  for  pulling 
rock  fragments  from  trenches,  etc.  Besides  this,  the  machine 
was  provided  with  a  gasoline  tank,  cooling  tanks,  and  an  air 
receiver.  The  outfit  weighed  8,000  lbs.  Hammer  drills  were 
used,  and  holes  &  ft.  deep  were  frequently  drilled  In  30  minutes. 
The  price  of  n  similar   machine   complete  Is   (1,350.00. 

An  outBt  like  this  with  3  hammer  drflls  has  been  used  at 
Yonkers,  on  similar  work.  Each  drill  averaged  50  ft.  per  day 
and  the  cost  of  operation  was  as  follows: 

3  drill  operators  at  (3.60  per  day 110.50 

Compreaaor  attendant B.BO 

Gasoline,  IB  gallons  at  20c B.OO 

Interest,  renewals,  wear  and   tear 6.00 

Total   cost    123.00 

This  gives  a  cost  of  14K  cts.  per  ft.  of  hole.  The  work  was 
formerly  done  by  hand  at  30  cts.  per  It.;  each  man  received 
yi.eo  per  day  and  averaged  6  ft.  of  hole. 
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1.  If  the  drills  are  not  of  the  3-tn.  size.  And  out  the  number  ot 

3-ln.  drills  which  equals  the  drills  proposed  for  use.    The  diagram 
of  "Relative  Capacity  of  Hoeh  Drills"  Is  for  this  purpose. 

2.  Ottserve  the  height  above  sea  level. 

3.  Determine  the  air  pressure  that  you  would  carry  on  the  drill. 

4.  The  size  ot  the  compressor  In  free  air  capacity  at  the  given 
altitude  will  be  found  In  the  diagram. 

In  the  table  ot  altitudes  opposite  each  height  and-  under  the 
line  of  pressure  Is  found  a  letter,  as  for  S.OOO  ft.  under  7B  lbs.  we 
find  H.  On  the  diagram  we  And  horiiontal  lines  A.  B,  H.  M,  etc. 
We  also  And  diagonal  lines  leaning  to  the  right  marked  with 
numbers  of  3-in.  drills;  also  diagonal  lines  leaning  to  the  left 
inarkBd  "cu.  ft.  free  air  per  minute."  The  meetlns  point  ot  the 
rock  drill  line  with  the  lettered  altitude  line  will  Indicate  the 
free  atr  capacity  needed  in  compressors.  For  example.  10 
drills,  at  8,000  ft.  and  76  lbs.  We  And  the  10  drill  line  meets  the 
line  marked  H  Just  below  the  cu.  ft,  capacity  line  marked  1,300; 
thus  Indicating  the  capacity  needed  In  the  compresEor.  In  the 
same  way  S8  lbs.  at  6,000  ft.  altitude  take  the  letter  I,  and  tor 
six  drills  the  drill  line  meets  I  Just  below  the  air  capacity  line 
SOO.   or    20  X  £0   compressor. 

As  It  la  a  very  common  practice  to  use  air  In  drills  and  light 
tnacblnes  at  full  stroke.  I  append  a  table  of  efilclency  ot  com- 
pressors when  the  air  Is  so  used  at  60  lbs.  psr  sq.  In.  gauge 
pressure,  and  at  various  heights  above  sea  level. 


TABLE  10 
Barometec;!  Inches 
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AaltMtM  tnilUlBC  rat  and  -*■"*'■ '~r  in  Imb  tbftn  ton  Iota 
costs  3Uc  per  pound  for  the  light  material  welKblnK  from  fi  to 
SO  pounds  per  100  sq.  ft,  Ic  per  pound  la  cbarged  for  the  heavy 
Bfibestos   weighing  from  46   to  G6   pounds  per  100  sq.   ft. 

mil  iMazd  Is  made  In  standard  sbeeta,  40x40  Ins.,  and  41x40 
Ins.  It  varies  In  thlckneae  from  1-32  to  H  in.  and  in  weight 
from  S  to  ST  lbs.  per  sheet.  The  net  price  In  100-pound  lots  ts 
So  per  potmd. 

Timaan;  aabaato*  wood,  used  for  flreprooflnK,  ventilators  and 
smoke  jackets,  comes  In  standard  sbeets,  S6x4S  Ins.  and  4Sxf>S 
ins.     The  prices  f.  o.  b.  factory  are  as  follows: 


18       "  .80 

e  used  for  covering  boilers,  domes,  flttlnga, 
etc.,  and  all  irregular  surfaces,  and  may  be  used  over  asbestos 
air  cell  boiler  bloclca,  when  it  makes  an  excellent  covering. 
When  mixed  with  water  to  a  consistency  of  mortar  and  applied 
with  a  trowel,  it  forma  a  light  porous  coating  which  Is  the  moat 
efllcient  non-conductor.    Tbe  cost  of  this  cement  Is  (33,00  per  ton. 
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ASPHALT  PLANTS 

ASPKAXT  XaUta  PIkAKTB 
A  •mil-pottoliU  uvbftlt  mizliis'  pUnt   (Fig.   15)   deslKned 

meet  the  requirements  of  paving  contractors  and  munlclp 
street  repair  work  conalHts  of  a  double  drum  dryer  with  co 
material,  elevator.  The  dried  materlalB  are  delivered  Into 
hopper  and  thereby  conveyed  to  the  hot  material  elevator,  fro 
which  they  are  discharged  directly  Into  the  revolving  BCrei 
which  Is  located  above  the  hot  material  bin.  This  bin  Is  eu] 
ported  In  a  tower  and  from  It  the  hot  materials  are  dellven 
to  a  measuring  box  In  which  the  materials  may  be  elthi 
measured  or  weighed.  The  melting  tanks  (of 
Ions  capacity  each)  are  arranged  In  a  battery  of  six  a 


vided  with  suitable  covers,  and  from  them  the  asphalt  is  cor 
veyed  to  the  bucket  by  the  dipping  process.  This  bucket  1 
arranged  with  trolley  track  and  each  batch  of  asphalt  can  b 
weighed.  The  mixer  Is  provided  with  two  seta  of  shafts  whlc 
may  be  easily  interchanged  for  mixing  either  binder  or  topplni 
The  power  plant  consists  of  a  locomotive  type  holier  with  a  6 
h.  p.  engine  mounted  thereon. 

The  engine  and  boiler  are  mounted  on  skids  and  there  are  n 
beavy  foundations  necessary,  thereby  making  the  plant  easy  t 
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remove.     The  plant   has   1. 000   square   yards   per   day  capacity; 
total  weight,  83  tons;  price,  I.  o.  b.  Buftalo,  N.  Y.,  IIO.SOO. 

An  Bsplialt  mlzar  was  used  In  Lincoln  Park,  Chicago,  durInK 
1910  to  construct  an  asphalt  surfaced  driveway.  The  road  mas 
40  ft.  wide  X  4,631  ft.  long,  and  had  2  Inches  Of  asphalt  on  an  S 
Id.  base  of  crushed  atone.  The  total  amount  of  asphalt  Was 
22,31S  Bq.  yds.  The  material  was  mixed  In  an  asphalt  mixer 
in  the  following  proportions: 

Lha. 

1  pdrt  torpedo    Band    IBS 

1   part  bank    sand     165 

3  parts    %-in.    stone 60< 

Asphalt 81 

Total  7  cu.  ft.  or  1  box 921 

The  total  costs  were  as  follows: 

Latrtjr  on  stone,  rfer  sq.  yd 10.498 

LaI>or  on  asphalt,  por  sq.  yd 352 

Btone  for  base,  per  sq.  yd 394    ■ 

Asphalt  material    S94 

Total  per  square  yard tl.63B 

Labor  cost  of  curb,  per  Un.  ft 64 

MateHal  cost  of  ourti,  per  lln.  ft ■      .31 

Total  coat  of  curb I0.8B 

These  coats  Include  all  repairs  to  the  plant,  but  no  depreciation. 

The  cost  ot  the  plant  was  as  follows: 

Link  Belt  Co.,  asphalt  mixer f  6,690 

Gasoline   tractor    1,200 

«-tou  roller  1,800 

16-ton  roller    1.600 

Asphalt  tanks  and   tools 1,000 

Total  value  of  plant tlli09D 


TIM  monlolpal  aspluUt  Tspklr  plMrt  of  Indianapolis,  Ind.,  Is 
described  In  Engintering  and  CantracHng,  Vol.  XXXI.  No.   4. 

The  plant  has  a  capacity  of  1,200  square  yards  of  2  In.  asphalt 
per  day,  and  cost  (16,626.  The  total  cost,  Including  one  6-ton 
steajn  roller,  four  dump  wagons,  five  wagons,  ofllca  building, 
roller,  stone  dust  and  tool  sheds,  all  tools  necessary,  and  the 
preparation  of  the  yard  was  120,667.68. 

Prom  June  16  to  December  31,  1908,  101,748  square  yards  of 
surface  mixture  were  turned  out  at  a  total  cost  of  about  64  cents 
per  square  yard.  One  day  was  lost  on  account  of  rain,  four 
days  waiting:  for  material  and  seven  hours  for  repairs  to  plant. 

The  cost  of  material  used  was,  for  California  asphalt  323  per 
ton,  for  Trinidad  asphalt  f2»  per  ton,  for  limestone  dust  (3  por 
ton,  for  residuum  oil  (average)  E  cents  per  gallon,  and  for  sand 
80  oenta  per  cubic  yard. 
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nw  mnalolpal  Haphalt  zapair  plant  of  New  Orleans,  La., 
•reeled  on  a  lot  ITS  ft.  z  ZSO  ft.,  and  covers  about  l.BOO  aqi 
feet  of  ground. 

The  cost  of  plant  was  as  follows; 

Demolition  of  old  earliHse  plant  bulldlnga |      47 

Aapbalt  plant — Warren  Bros.  Asphalt  Paving  Co.'s  con- 
tract,   ll«,862.50;    city    alterations    anS  additions. 

12,738.60     19,69i 

Yard  fences  and  gates SEi 

Switch   tracks 1.18! 

Tard  pavements  and  drains «,72] 

To  war  tank  and  Alter 1,S3< 

Water  pipes  and  outlets l.OK 

Waterhouse    and    platform 1,*7] 

Asphalt   shed Hi 

Blaokamlth  shop  and  equipment 222 

Stable,  rolling  pen  and  wagon  shed 6,311 

Stone  crusher  and  storage  bin l.Sfle 

Yard  material   bins 332 

Office  and  store  mom  building 6. EOS 

Landing  bins   and   roads .■ 1.432 

Lighting    368 

General  cleaning  of  premtaes 293 

ToUl    148,370 

In  addition  to  134  tools  of  various  kinds  Included  in  the  ec 
tract  price,  the  plant  is  furnished  with  the  following:  1  rolli 
mounted  platform  scales;  1  4-wheel  hand  truck;  12  wheelbacroT 
13  shovels;  10  axes;  fi  picks;  8  crowbars;  S  sledge  hammers;  a 
«  number  of  small  tools.  The  shed  tools  consist  of  the  followin 
Z  tool  boxes;  IS  street  barriers;  1  S-ton  steam  roller;  1  3U-t 
steam  roller;  1  l,D0O-lb.  hand  roller;  1  Sre  wagon;  1  mixii 
kettle;  18  asphalt  Irons;  6S  asphalt . axes ;  lOT  picks:  18  mattock 
142  shovels;  24  nheelbarraws;  6  axes;  200  ft:  of  hose;  S  aledj 
hammers;  8  chisels;  10  Iron  bars;  and  other  small  tools  T) 
testing   laboratory   is  equipped   with  cement   testing  apparatu 

In  addition,  17  mules,  3  boraea,  S  sets  hamesa,  halters,  bio: 
kets,  etc.,  for  the  stable,  and  10  wagons,  8  carts,  2  farm  wagon 
1  float  dray  and  1  buggy  were  purchased. 

This  equipment  cost  as  follows: 

Live   stock,   harness   and   stable   equipment ;f  8,19T.( 

Rolling  stock  and  equipment 3,1S0.( 

Plant  tools    837.1 

Street   tools    B,4»2-t 

Office    furniture    447.t 

Laboratory   equipment    1,490.1 

Total     117,(13.0 

Additional  equipment  was  as  follows: 

1     7-ton   steam   road   roller fl.HS.O 

1     steel   road  grading  machine IRO.O 

1     700-gallon  capacity  road  sprinkler 398. 0 

Rolling    stock    1,027.0 

Railroad  plows  With  extra  points 39.0 

Wheel   soraperb   140.0 

Harness 189.0 

Uve  stock   1,700.0 

Total    14.794.0 
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1906,   to  AuEUSt  31.   ISOT,   supplies  c 


Aflptaalt.  «e6.S9  tons   

Fluxing  oil,  1:E,627  IbH 

Naphtha,   G.TGS  gala 

Lake  share  sand,  Z.GSO  cu.  yds 

River  nanrt.    1.77B   ou.    yd? 

land,  2G0  on.  yds.. 

Cemtnitr  i.S36   bbla. 

Coal,  888  tona    

Clay  gravel,  B.ITS  cu.  yds. 

New  imall  granite  blocks.  3,S40... 
Old  amall   granite  blocks,    1,600... 

New   building   brick,    9,000 

Old   bulldlns    brick,    8. BOD 

Plii«  wood,   49%    cords 

Oak  wood,   41tf  cords...! 

Lake  ahella,    8,fil8    cu.    yda 

Brickbats,  896  cu.  yda 

Cast  Iron,  38,924  ibs 

Drain  pipes  and  Ys,  8.026  Un.  ft.. 

Iiaboratory  supplies   

Office  supplies,  stamps,   etc 

Bnglneers'^    supplies     

Oats.  122.172   lbs 

Bran,  4,600  lbs 

Hay.  39  U    I 


143,309 
During  the  same  period  of  time  tbe  plant  turned  out  88,947 
cubic  fe«t  of  wear  surface  which  equals  49,416  square  yards  ot 
2- Inch  pavement.         ' 

The  largest  day's  mn  was  20G  boxes  of  wearing  surface  mix- 
ture.   One  box,  tir  B  cubic  feet,  will  lay  t  square  yards  of  t-lnch 
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AUTOMOBILES 


These  BTe  of  two  matn  classes,  those  for  tranaportlDK  men 
and  those  (or  materials  and  supplies. 

Paii*ac*r  Oua.  For  uee  of  a  superintendent,  the  passenfce 
ftutomoblle,  enablingr  him  to  go  from  place  to  place  with  speei 
and  convenience,  Is  practically  indispensabla.  Their  drat  cob 
Is  known  to  almost  everyone  who  reads  the  papers,  but  the  cos 
of  operation,  which  is  the  important  feature,  seems  to  be  a  mys 
tery  to  owners  until  a  few  months  after  they  have  had  their  can 
in  commission.  The  medium  priced  car,  say  from  1 1,200  ti 
11.800  for  a  flve-paa^enKer  touring  car  equipped,  is  worth  a 
the  end  of  Its  flrst  year  a  little  less  than  two-thirds  of  Its  flrs 
cost  if  in  proper  repair,  newly  painted  and  usually  with  twi 
new  tires.  After  the  first  year  the  rate  of  deprecialion  is  i 
little  less,  say,  2G  per  cent  of  the  original  cost  when  new.  I 
Is  reasonably  safe  to  figure  about  an  follows  for  a  standan 
American  car: 

Depreciation   per   year iE%-40^ 

Interest    6% 

Repairs  and  painting   10%-205 

Storage  (garage)   (If  In  cities) 16%-S0'/i 

(L.ess  in  country) 

Oaaollne  and  oil,  10,000  miles S%-li^ 

Theee  Bgures  are  intended  to  represent  average  conditions 
and  may  easily  be  exceeded  by  careless  handling  or  rough  usage 
and,  on  the  other  hand,  may  be  too  high  for  certain  condi 
tlons.  The  very  high  priced  cars  will  not  depreciate  as  fast  ai 
16  per  cent,  while  the  very  low  ones  may  depreciate  (aster  thai 
40  per  cent.  If  given  less  than  average  use  the  repair  bill  wll 
be  low,  and  the  gasoline  and  oil  costs  will  be  reduced  in  proper 
tlon.  If  not  used  at  ell,  but  ntored  at  a  minimum  rate  of  G  pei 
cent,  the  above  costs  will  foot  up  to  SS  per  cent  of  the  cost  o: 
the  oar  new,  while  with  very  moderate  usage  BO  per  cent  woult 
seem  none  too  high.  The  proper  unit  for  gasoline  cost  Is  tha' 
of  the  car  mile,  but  here  It  has  been  assumed  to  be  on  the  baslf 
Of  gasoline  at  IE  cents  per  gallon  and  twelve  car  miles  pel 
gallon  of  fcasoline.  I  have  allowed  >4  cent  per  mile  for  oil 
making  l.S  cents  per  mile  in  all,  or  tIKO  for  10,000  miles,  whict 
would  be  10  per  cent  of  the  first  coat  of  a  |1,B00  car.  The  othei 
figures  are  properly  In  terms  of  percentage  of  first  cost  per  year 
and  the  fuel  costs  have  been  assumed  as  above  to  get  them  Inli 
the  same  units  for  comparison.  The  last  Item  Is  relatively  unlm 
portant.  and  becomes  inaigniflCBnt  if  the  car  is   not  much  used 

If  the  average  fl.SOO  car  la  used  200  days  in  the  year,  aver 
aging  fifty  mllea  per  day,  Its  daily  cost  on  the  above  basis  wfl 
be  fS.iS,  which,  allowing  for  chaufteur  and  overhead  expenses 
checks  with  the  ordinary  rental  chaises.  The  automobile  manu 
facturing  industry  at  present  (1912)  is  growing  foster  than  ttu 
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demand  for  ears,  with  a  rapidly  decreaaing  price  for  standard 
cars,  at  the  same  time  that  competition  19  keeping  up  the  quality 
of  the  marketable  cars.  There  will  be.  therefore,  a  smaller 
demand  and  lower  prices  for  second-hand  ears:  hence  th«  fl^urea 
for  depreciation  will  in  the  future  tend  to  lncr«aae.  The  price 
of  gasoline  Is  not  likely  to  be  lowered,  but  la  gradually  advanc- 
ing, and  repair  and  storage  rates  lend  to  Increase  with  the  lapse 
of  time.  Consequently,  the  total  percentage  for  annual  mainte- 
nance cost  In  terms  of  the  selllns  price.  Is  likely  to  grow  from 
year  to  year  the  country  over,  the  selling  prices  tending  to 
steadily  decline  until  they  reach  a  standard  cost  of  production 
plus  Etandafd  overhead  charges  and  reasonable  profits.  At  the 
present  writing,  1914,  they  are  still  at  a  coasldcrabl*  diatance 
from  this  standard  point. 

Many  flguires  of  "sworn  statements"  as  to  repair  costs  have 
be«n  published  In  the  interests  of  the  manufaoturera  of  cars. 
These  may  be  useful  as  advertising  matter,  but  they  are  hardly 
a  safe  ^ulde  when,  financing  a  purchase. 

rnlfflLt  Oais,  Tmoks.  The  value  of  aa  automobile  truck  for 
bandling  materials  and  supplies  depends  on  a  good  many  fEictors 
that  are  often  not  familiar  to  a  contractor,  especially  when  he 
has  no  data  except  those  furnished  him  {for  nothing)  by  the 
Wllllnf:  salesman.  The  motor  truck  has  certain  marked  charac- 
teristics that  place  it  In  a  distinct  class  by  Itself  When  com- 
paring It  with  two-horse  wagons  these  peculiarities  must  bo 
considered  to  avoid  an  erroneous  conclusion.  The  common  unit 
of  possible  comparison  is  the  ton  of  "live  load"  transported. 
The  cost  of  loading  and  unloading  may  be  assumed  to  be  the 
same  with  motors  as  With  horses.  The  essential  factors  are, 
therefore,  as  fallows: 

W~net  11t«  lORd  In  tons,  average, 
M=dead  load  of  vehicle  In  tons, 
S— speed  loaded  In  feet  per  minute, 
KS—speed  empty  In  feet  per  minute, 
D=dlBtance  of  haul   In  feet,  one  way, 
Li— tost  time  In  one  average   round  trip,    waiting  to  load   and 

unload,  breakdowns,  etc..  In  minutes, 
F>^xed  charges  per  working   day,   such   as     I=lnterest      and 


0-H>perBtlng  expenses  per  working  day.  such  as  f^fuel, 


.._ r  of  minutes  In  the  working  day, 

R— transportation  cost  per  ton. 

n— number  of  round  trips  per  working  day  of  n 
T^en  we  have  the   following   formulae: 
(1)  —  —time  In  minutes  for  a  loaded  trip, 
^  =tlme  In  minutes  for  an  empty  trip. 


.  I<— chauffeur   and 

other  labor, 
R— repairs, 


..Google 
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(8)  l-+^=actual  non-productive  time  per  round  trip, 
(S)  I.+^+D/S=total  averHga  time  for  one  round  trip 

=total  number  of  round  trips  per  day.  ,  This  : 

.._ _,  „.■  the  nigt 

ot  one  end  ot  the  trip. 

JTT — 7T-=Averag;e  load  tmnsported  per  day,  In  tons. 

^(>  +  ^) 

*-_  °   '^ "-.'.  ■>  ^R,.<oat  of  tranaportallon  per  ton  To 

mW  distance  D 

j-i~  <=weleht  ot  load  divided  by  weight  of  itetalcle.  and 
(7>         W 
M+W 

There  are  eight  factors  composing  the  quantity  R,  and  then 
seven  formulaB  give  ue  all  the  eaHeotial  relations  for  determtnin) 
the  economic  policy  to  be  pursued  for  any  given  condition! 
from  which  the  values  of  the  eight  factors  can  be  determined 

Several  ot  these  may  be  taken  as  standard,  while  two,  namel} 
the  practicable  net  load  and  the  distance  of  haul,  will  vary  wltl 
the  nature  ot  the  work  and  the  hourly  conditions  on  the  work 

To  make  proper  comparlaone  between  an  automobile  truck  am 
other  means  of  transportation,  the  coat  curves  for  each  methoi 
should  be  plotted  and  the  costs  thus  readily  be  estimated. 

Automobiles  range  In  price  from  (500  for  a  TOO-pound  detlv 
ery  wagon  to  ttMO  for  a  7-ton  truck.  Prices  as  given  are  usu 
ally  for  the  chassis  alone  and  do  not  Include  the  body,  whlcl 
Utter  may  be  had  In  a  variety  of  forms  at  little  above  actua 
coat.  Some  types  of  body  are  very  Ingeniously  designed  am 
the  removable  body  Is  ot  especial  Interest.  This  Is  made  eepa 
rate  and  ot  a  size  to  suit  the  work  It  has  to  perform,  and  ii 
mounted  on  rollers  and  can  be  removed  trom  the  chassis  an* 
rolled  onto  a  hand  truclt  or  other  support  and  while  It  Is  belnj 
loaded  or  unloaded  the  chassis  is  performing  Its  work  wltl 
another  body  of  the  same  type.  This  Is  very  valuable  on  shori 
hauls,  or  where  material  which  Is  dlOlcult  to  handle  Is  beln; 
carried,  where  the  loading  charge  would  be  a  large  part  of  thi 
total. 

Mr.  Charles  L.  Gow.  in  a  paper  read  before  the  Boston  Sbcletj 
ot  Civil  Engineers,  cites  an  Instance  nrhere  the  EU-mlle  roac 
trom  the  railroad  to  the  work  was  In  such  bad  condition  anil 
ot  such  steep  grades  that  S-horae  and  sometimes  1-horse  wagoni 
were  unable  to  make  more  than  two  trips  per  day.  carrying  S.OCK 
pounds.     A  steam  traction  engine  failed  of  greater  success  or 
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account  of  the  bod  roods  and  because  the  steep  Kradea  golDK  vp 
hill  cauaed  the  steam  dome  to  be  flooded  and  going  down 
catiaed  the  crown  sheet  to  be  uncovered.  A  sasollne  traction 
engine  failed  because  of  the  presence  of  sandy  patches  In  the 
road  which  destroyed  the  tractive  force  of  the  wheela,  A  S-ton 
S8.5  horsepower  automobile  truck  was  Introduced  with  great  auo- 
cesH,  making  sli  trips  per  day  over  a  longer  but  better  road. 
However^  the  use  of  the  truck  on  the  ateep.  Icy  roads  became 
too  dangerouB  and  was  stopped  during  the  winter,  Mr.  Oow 
aaja:  "It  Is  highly  probable  that  had  two  of  these  trucks  been 
purchased  at  the  beginning  of  the  work  great  aavlng  would  have 
been  effected  In  the  cost  of  handling  materials." 

Forbes  &  Wallace  put  a  gasoline  machine  In  service  Hay  I, 
190ft,  to  deliver  bundles  from  their  department  store.  The  result 
of  eight  months'  use  Is  as  follows: 

Total  number  of  bundles  delivered Z.TOO 

Expense  Including  storage,  oil,  parts  and  labor %   368.00 

Tiros    and    repairs 217.00 

Oasollne    IIB.OO 

Seglstratlon    10.00 

Wagea    559.00 

Total     ....(1,213.00 

r>epreclatlon,  33  1/3%  per  annum.     Cost  of  delivering  bundles 
by  automobile.  fiHc.  by  horse,  S  E/lOc. 

Four  Overland  delivery  ears  were  used  by  the  United  States 
Mall  Service  at  Indlanspolls  for  eighteen  months.  Each  car 
replaced  three  horse-driven  wagons  und  Covered  sixty  to  seventy- 
nve  miles  a  day. 

During  the  winter  of  1910  in  New  York  City  a  motor  truck 
carried  ten  cubic  yards  of  snow,  as  compared  with  Ave  cubic 
yards  carried  by  an  ordinary  contractor's  wagon.  The  return 
trip  from  the  unloading  point  to  the  dock  took  the  motor  truck 
on  an  average  forty  minutes,  while  the  best  record  trip  with 
a  two-horse  truck  was  one  hour  and  twenty  minutes.  At  the 
rate  of  SB  cents  per  cubic  yard,  the  motor  truck  earned  (1-^0. 
while  the  best  of  Its  horse-drawn  competitors  earned  11.80.  A 
New  York  contractor  hauls  heavy  stone  to  the  crusher  end 
broken  stone  away  from  It.  A  3-tan  motor  truck  In  one  and  a 
half  days  does  the  work  that  five  teams  took  two  days  to 
aoconpliah. 

In  New  York  City  a  6-ton  truck  delivered  903  tons  of  coal  In 
twenty-six  working  days  with  no  delay  from  breakdowns;  It  aver- 
aged twenty-eight  miles  per  day  and  thlrty-eeven  ton's  per  day. 
A  10-ton  truck  delivered  eighty-four  tons  a  day  and  covered  two 
and  a  half  miles  on  each  gallon  of  gasoline. 

An  Industrial  concern  on  Staten  Island  used  one  3-ton  gasoUnt 
truck,  one  3-horse  truck  and  one  2-horse  truck  over  a  round  trip 
of  twenty  miles.  The  horse-drawn  trucks  made  one  trip  each  and 
the  motor  truck  two  trips  per  day.  The  3-horse  truck  hauled 
m   tons  at  B  cost  of  flO,03,  the  2-hor3e  truck  hauled  three  tons 
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•t  •  coat  of  17.11.     The  nu 
«f  ilZ.40. 

Tb«  Cbie*4»  Pnblle  IMrttrr  ham  been  luiiiB  >ix  I 
wacona  to  deUver  booka  to  tbdr  braaehea.    They  i 
In  November,   l>04,  and  the  foUowliig'  staleiiicnt  waa  eatimated 
to  April.  1«0S. 


I  haalcd   six  Utnrn   *t  a  east 
a  gnsoUne 


Urlvari'  w 
atutollne  . 
on  and  SI 
f  aria  .... 
'    I'alntinc  . 


..f4,000.O0        Kaohtoework t    117.M 

..       nt.23       Parts  replaced 1,304.02 

460,16        Tlrea   9«S.)T 

26.02       ^Faate   G2.44 

SuppllH   il«.Tg 

WaahliiK   600.00 

' SO.OO 


Total tlO,84<.<I 

Average   miles  per  day,   33;   averaee  coat   per   ton   mile,   ISc 
Tllla  service  formerly  coat  iOc  per  ton  mile  with  horae  drawn 

The  Hanz  Gnsravlng  Company  replaced  four  double  teams  with 
one  i-ton  trucli  which  made  two  trlpa  dally  on  a,  round  trip  of 
more  than  fourteen  mllea.     Five  gallons  of  gasoline  were  naed 

In  Ihe  Boston  American  Economy  and  Reliability  contest,  held 
in  Octobtr,  IRIO,  for  motor  trucks,  the  cost  of  gasoline  and  cylin- 
der oil  per  ton  mile  ranged  from  tO.OOeB  to  10.0892  and  for  the 
twenty-eight  cars  the  average  was  |0.02«,  with  gasoline  costing 
16  cents  and  oil  costing  60  cents  per  gallon. 

RIandard  speeds  for  motor  trucks  were  formally  adopted  at  a 
convention  of  the  Natlifnal  AsBoclallon  of  Automobile  Manufac- 
turers held  In  1912,  Tbose  speeds,  as  reported  In  the  Power 
Wagan  of  Chicago  are  as  follows: 

TABLE  18 


TTVS8  or  TBOOXM 

There  are  aeveral  types  of  motor  dump  trucks  for  use  by 
oontraolors  and  others  who  handle  material  In  bulk.  Thes? 
truoha  are  so  made  that  the  body,  together  with  its  load  of  from 
thrse  to  ten  tone,  can  be  raised  at  the  front  end  and  the  load 
■lid  out  or  else  raised  vertically  to  a  sulSctent  height  to  permit 
chutes  to  be  used.  One  of  thene  trucks  has  a  body  that  Is  raised 
at  the  front  end  by  a  pair  of  chains  moved  by  a  train  of  gears 
driven  from  the  transmission  set  of  the  truck.  Another  is  simi- 
larly  operated,   except   that   the   chains   are   wound   up   on    the 
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flruniB,  which  are  worm  driven  from  the  primary  shaft  Just  hack 
of  the  clutch. 

There  la  also  a  dump  truck  that  Is  operated  by  compreaaed 
air.  A  valve  on  the  daah  la  opened  to  admit  oompreaaed  air  to 
a  long  vertical  steel  cylinder  behind  the  eeat.  This  raiaea  a 
plunger  whose  rod  Is  connected  to  the  top  of  the  front  end  of 
the  body,  thus  hoisting  the  body  with  the  load.  Releaalne  the 
air  from  the  cylinder  allowa  the  body  to  settle  back  to  normal 
position.  The  compreaaor  is  operated  by  the  vehicle  engine. 
A  new  and  valuable  feature  of  some  of  the  dump  trucks'  are  the 
automatic  tall  boards  with  which  they  are  equipped.  These  are 
hung  on  trunnions  at  the  top  and  so  connected  to  a  ayatem  of 
toKKlo  anns  at  the  lower  comers  that  they  open  automatically 
as  the  front  end  of  the  body  Is  elevated,  thus  enabling  the 
driver  to  dump  the  load  without  leaving  his  seat.  Upon  lower- 
ing the  body  the  tail  board  closes  and  is  locked  Into  position- 
Besides  the  trucks  aultable  for  general  contractors'  and  build- 
ers' hauling.  Illustrated  In  Figs.  17  to  22A,  there  are  a  variety 
of  trucks  for  special  purposes,  such  as  hauling  lumber,  refuse 
removal  and  for  department  purposes.  In  what  follows  I  give 
Buch  data  as  have  been  collected  on  the  cost  of  motor  truck 
operation. 

OOBT8  or  KOTOm  TBVOX  OPBBAVIOW 
Costs  of  motor  truck  operation  Bpeciflcaliy  for  contract  work 
are  aomewhat  rare,  but  they  have  been  obialned  In  two  oaaea 
which  follow.  Operating  ooata  as  compiled  by  manufacturers 
and  as  given  for  other  lines  of  work  than  contractors'  hauling 
are,  however,  nearly  as  serviceable,  and  a  number  of  examples 

Xaaanetnms'  ATaxagva.  From  data  made  public  by  numu- 
facturers  and  covering  often  several  years  of  operation,  the 
following  averages  have  been  compiled; 

A  tabulation  compiled  by  one  motor  truck  builder  showa  that 
tb»  dally  coat  of  a  two-ton  truck  that  averages  TO  mllea  a  day 
Is  flD.60:  that  of  a  three-ton  machine  averaging  BZ  miles  a 
day,  tli'SO;  of  a  four-ton  truck  averaging  SB  miles  a  day,  tlS.SO, 
and  of  a  flve-ton  truck  averaging  GO   miles  a  day,  tlE, 

Another  company  has  compiled  a  similar  coat  table  covering 
a  period  of  more  than  six  years.  This  shows  the  average  dally 
cost  of  running  a  one-ton  truck  to  be  tS.OT,  of  a  two-ton  truck 
*10,SS.  a  three-ton  truck  tll,30,  flve-ton  truck  tll.80.  seven-ton 
truck  (18.46  and  of  a  ten-ton  truck  (18,60  a  day.  The  flgures 
given  for  the  trucks  of  one  to  ten  tons  capacity  Include  all 
items  properly  chargeable  to  the  hauling  service,  both  actual 
running  expenses  and  overhead  expenses.  Drivers'  wages  are 
Ogured  at  |1I  to  (32  per  week,  gasoline  at  It  cents  a  gallon,  oil 
at  SO  cents;  garage  at  t^SE  to  taoo  a  year;  tires  at  tZTG  for 
a  one-ton  machine  to  |l,flEa  for  a  ten-ton  truck;  overhauling  and 
general  repairing  at  (300  to  (SEO;  depreciation  at  IS  per  cent; 
Interest  at  G  per  cent,  and  Are  and  liability  Insurance  at  (160  to 
(£40  per  annum. 
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One  of  the  electric  commercial  vehicle  companies  furnlshai  the 
g«nera1  average  operating  costs  for  tlie  thre«  modela  which  It 
makes.  Fixed  charses  on  the  delivery  wagon  amount  to  tS03 
a,  year  for  Interest  and  depreciation  on  non-wearlngr  parts;  main- 
tenance for  maximum  eervice  to  |389  a  year,  and  garaKlnB, 
Including  Charging  current  to  (lOB.  This  amounts  to  IBDO  a  year, 
or  t2.K6  per  working  day,  not  Including  drivers'  wages.  At  tlE 
a  week,  wages  would  bring  the  total  Sally  cost  to  IB.Ifl.  On  tho 
same  basis  the  total  cost  of  running  the  light  truck  Is  tE.SS  a 
day  and  that  of  running  the  heavy  truck  |6.31  a  day.  Larger  and 
heavier  makes  of  electric  trucks  cost  from  IT  to  fS  a  day  to 
operate. 

Oootractors'  Cort  of  Wanlliig  BlastoA  Book.  The  followlns 
data  on  motor  truck  work  hauling  blasted  rock  are  furnished 
by  the  Charles  P.  Boland  Company,  engineers  and  contractors 
of  Troy,  N.  T.  The  contract  called  for  the  excavation  and 
removal  of  23,000  cubic  yards  of  rock.  The  rock  was  blasted 
and  hauled  In  two  3-ton  trucks.  These  were  equipped  with  - 
patent  dumping  bodies  and  were  used  continuously,  day  and 
night  shifts.  The  excavated  material  was  hauled  In  some  cases 
a  distance  of  one  and  a  half  miles.  The  records  show  that  these 
trucks  carried  about  twice  the  amount  usually  hauled  In  a  H4- 
cublc  yard  dump  wagon  and  made  the  trip  to  the  dumping 
ground  and  return  In  Just  half  the  time  required  for  a  team  to 
make  It.  Experience  proved  that  It  was  necessary  to  keep  the 
trucks  continuously  on  the  move  In  order  to  work  them  eco- 
nomically, and  with  this  Idea  In  mind  large  steel  bottom  dump 
buckets  were  used  In  loading  the  trucks;  thus  no  time  was  lost 
In  loading,  as  several  buckets  were  full  at  all  times  and  the 
operation  of  reloading  the  trucks  took  only  the  time  required  to 
hoist  the  buckets  over  the  trucks.  The  actual  loading  operation 
required  but  a.  few  minutes. 

In  the  hauling  of  materials  from  the  freight  house  to  the  build- 
ing Bite,  the  records  show  that  hauling  cement  cost  about  1 W 
cents  per  bag,  or  SO  cents  per  net  ton.  Eighty  bags  were  car- 
ried on  each  trip  end  eight  trips  were  required  to  unload  a  car 
containing  640  bags.  Increased  efflclency  was  obtained  by  having 
at  least  six  laborers  to  do  the  loading,  as  little  time  la  lost  If 
the  loading  force  Is  large  enough.  The  average  record  of  each 
car  of  cement  from  the  freight  house  to  the  site  of  operations, 
a  distance  of  about  1^  miles,  was  as  follows: 

e  LaborerB,  6  hrs.  each  day.  at  18c 16.78 

1  Chauffeur,  8  hrs.  each  day,  at  25c l.BD 

Fuel,   oil,   etc 6B 

Percentage  of  maintenance   charge I.Oi) 


..18.81 


Referring  to   their  experience   on   this   work   the   < 
write  as  follows: 

In  the  care  of  an  automobile  truck,  our  experience  has  taught 
us  that  It  Is  economical  to  keep  every  part  well   lubricated  at 


^ 
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Fig,  17.     Pierc«-Arrow  6-Ton  Truck  with  Hydraulic  Holi 


Fig.   17A.     PLsrce-Arrow  5-Ton  Truck,   High    Lev«l  Tipping   Body. 


c.y  Google 
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Fig-    18-     Packard   Dump  Truck. 


Fig.  18A.     Packard  5-Ton   Dump  Truck. 

„.  .....Google 


^ 
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FJs-  <9-     White  3- Ton  Truck, 


FIfl.  IBA,    White  G-Ton  Truck. 


c.y  Google 
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Fig.  20.     Mack  T/i-Ton  Automatic  Dump  Truck. 


Fig.  20A.    Saurer  G/j-Ton  Truck  with  Wood  Hydraulic  Holit. 


..y  Google 
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Fig.  21.     Peerlsu  S-Ton   Raar   Dump   Truck. 


Fig.  31A.      KlaielKar  3'/2-Ton  Truck  with   Hydraulic  Hoiat. 


c.y  Google 


ajl  times.    A  cheai)  or  an  Inferior  grade  of  oil  should  not  be  used, 

as  the  carbon  formlns  qualities  of  a  cheap  oil  more  than  offset 
the  saving-  In  the  price.  Where  more  than  one  truck  Is  In  use  at 
least  one  chauffeur  should  be  employed  nho  Is  a  thoroughly 
practical  man.  Thla  will  enable  one  to  have  each  truck  carefully 
looked  over  each  day  and  any  disarrangement  corrected  before 
damage  Is  done.  We  have  bad  little  or  no  trouble  with  these 
trucks.  The  main  expense  in  connection  with  the  maintenance 
of  the  trucks  is  the  wear  and  tear  on  tirea.  We  are  now  using 
a  tvire  mesh  tire  m^de  by  the  Diamond  Rubber  Company  which 
seems  to  give  us  good  service.  The  company  referred  to  sells 
these  tires  on  a  guaranteed  mileage  basis,  and  If  renewals  are 
necessary  before  the  mtlease  Is  completed,  a  replacement  la  made 
by  theni  and  an  adjustment  made  on  the  basis  Of  the  mtleago 
obtained. 

Ownwa'  S^ort*  on  Costa  of  ICotor  Traok  OpersUon.  The  fol- 
lowlns  data  on  thq  cost  of  operfitlng  motor  trucks  are  condensed 
from  a  paper  by  L.  It.  Dutton  before  the  American.  Qas  Institute: 

Bl*OtH«  Tmoka.  One  company  reporting-  five  1-ton  trucks 
(all  of  one  make)  one  and  one-half  years  old,  one  H-ton  truck, 
and  one  Z-ton  truck,  in  use  only  a  few  months,  furnishes  the 
following  operatlDB  costs.  Total  mileage  of  the  seven  cars, 
3».e07  miles: 

Cost.  Total  Par  mile 

Battery    man    (1,1  nil  fin  in  ntft 

Battery  maintenance   1 

Chains  and  sprockets 

Chassis   repairs    


illscellaneous 


Battery    maintenance    accrued < 

Tires  depreciation  accrued   19I.08 

Depreciation  at   10   per  cent J.f"  "" 

Interest  at  8  per  cent 1.' 


The  following  figure 


ering 


J  years'  service: 


B  giver 


1  electric  truck  c 


Total  Cost 

cost  per  mile 

Current  at  ZU  cts.  per  k-w  h t    aSS.SS  tO.OSIG 

I^abor  for  maintenance    498.78  0.0G28 

Maintenance  and  repairs 1,130.01  0.1S26 

Total    expense    tl.S70.T0  IO.a028 

Uiles  traveled,  9.SS5. 

This  truck  Is  reported  out  of  service  for  maintenance  in  the 

tw*  years,  1!H  per  cent  of  the  working  hours.     The  same  com- 
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pany  reports  the  folio  wins  summar)'  of  expense  on 
pound  electric  truck,  covering  a  period  of  two  and  a  hi 
eervloe — total  mlleace,  10.ZT4. 

Total 

Interest  on  |l,eig  at   t% t  2G0.!O 

10*   depreolatlon  on  the  value  of  wagon  i44.!0 

Maintenance  ajid  depreciation  of  batterleB  601.02 

Tires  and  repairs 210.00 

WBKun  expense,   repairs 14G.12 

Miscellaneous   cbarges    18.E4 

Total   expense    tl. 499.08 


B  vehicle  BUBKests  dlffer- 


It  will  be  noted  that  the  onr 
ant  depreciation  values  on  various  parts  of  an  electric  machine. 
He  divides  It  as  fallows:  First,  depreciation  on  wagon;  second, 
depreciation  on  tires;  third,  depreciation  on  batteries. 

These  eipenaes  are  complete,  because  the  expense  Is  Included 
up  lo  the  point  where  the  truck  has  a  new  set  of  tires,  and  Is  In 
good  condition  except  ttiat  the  wagon  needs  painting.  It  also 
had  a  new  battery  Installed  during  the  pa^t  year.  Valuable  infor- 
mation (Table  IT)  on  the  operation  of  electric  vehicles  Can  be 
obtained  by  conaultlns  the  Report  of  the  Committee  on  Electric 
Vehicles,  National  Electric  Light  i  ~ 


— Average  Cost — 


Fixed  ChargeB  and 
General  Expense  month 

Drivers'    salary     t^B.OO 

Supervision     S,2Z 

Oarage  rent   E.18 

Wheel   tax    i.ei 

Washing,   oiling,    etc 13.00 

Interest  at  S%,  taxes  at  ].E%, 
and  Insurance  at  .6%  on  total 
coat  of  wagon    14. ES 

Batteries.  S6%  per  year  on  t2EG  14. IT 
Tires,  100%  per  year  on  IB2E.80  l>i.80 
Balance  of  wagon,   10%    per  year      lE.ttO 

Total    general    expense    and    fixed 

charges    IIE4.61 

Total  supplies  and  repairs 2S.44 

Grand   total   expense tt84.0S 


a  Obm.  The  following  is  the  cost  of  operation  of  three 
SO  horsepower  cars  used  by  superintendents  and  managers  of  a 
gas  company.     They  cost,  new,  somewhat  leas  than  |2,000  each. 


I  G,68T.E0 
4G0.TS 
4E3.26 
2S3.62 


1,230.87 
1.64S.00 
1,300.13 
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TABLK   IS 

1st  Car.  2d  Car.  !d  Car. 

9,114  MUea.  11,600  Mtlea.  16.6E1  Miles. 

r-m  Trs.  Use-,  ,-114  Yrs.  Use-,  ^2%  Tra.  Us*-, 

Total         C03t  Total         Cost  Total        Cost 

cost,    per  mil 0  coat     per  mile  cost     per  pille 

Gasoline  .. .(109.66     $0,012  tl06.75      tO.0092  1164.80     tO.OlO 

Oil.    etc S.28        O.OOl  20. SB        O.OOOl  34.27        0.002 

Tires     188.17        0.017  188.49        0.0181  243.48       0.018 

Repairs    . . .      68.63        O.OOT  90.62        0.0078  76.43        O.OOS 

t362.T4     t0.037  I404.T1     10.0382  tSOg.78      f0.033 

One  company  reports  the  uaa  by  aalasmen  of  three  cars  cost- 
ing tTBO  each.  Being  low-priced  cara  and  covering  only  from 
BOO  to  SOO  miles  per  month,  the  depreciation  was  high.  The 
amount  charged  for  depreciation  was  the  actual  amount,  because 
the  cars  were  sold  at  the  end  of  the  year  and  the  loss  was  known. 
The  operating  eipense  on  the  first  car  was  4.8  cents  per  mile;  on 
the  second,  10  cents  per  mile;  on  the  third,  lOH  centa  per  mile. 
If  these  oars  were  used  by  only  one  salesraaj)  It  would  indicate 
that  the  coat  was  unuaually  high. 

A  well-known  company  In  another  line  of  bualness,  having 
salesmen  In  varloua  parta  of  the  country,  furnished  fourteen 
of  Its  men  with  runabout  cars  costing  11,000  each.  The  cars 
average  four  months'  operation;  mileage  of  car  3,B30.  Item  or 
expense:  Gasoline,  oil  and  grease,  repairs  to  motor,  deprecia- 
tion, 2G  per  cent  Per  annum.     Total  cost  per  mile,  14.9  centa. 

OksoUna    Iraoka,    1,000    Ponnda    Ospaoitj.      Cost    of    operating 
five  l.OOO-pound  trucka  of  a  well-known  make,  coGtlng  t7E0  each,    . 
with  large  wheels  and  solid  tires: 

Cost 
Mileage  per  mile 

Truck    No.    1 2,000  0.0926 

Truck    NO.    2 9.210  0.042 

Truck    No.    3 8.160  0.O4E 

Truck    No.    4 3,566  0.045 

Truck    No.    6 3,924  0.04E 

The  cost  of  the  above  trucka  Include  gasoline,  oil  and  greaae. 
tire  repairs  and  autidrLes.  The  average  is  very  uniform,  except 
with  car  No.  1,  the  additional  expense  originating  from  a  broken 
motor  caused  by  an  Inexperienced  driver  learning  to  operate. 
The  different  companies  operating  these  trucke  all  state  that  the 
depreciation  cost  is  very  high.  In  moat  caaea  the  truck  can  only 
be  kept  in  use  a  few  months  or  a  year  and  traded  In  for  a  new 
one.  At  least  60  per  cent  depreciation  ehould  be  charged  the  drat 
year.  A  practically  similar  experience  was  reported  by  a  com- 
pany with  a  truck  of  the  same  capacity  and  low  cost,  built  by  a 

Ob*  Ton  Traeka.  Three  companies  report  on  the  use  of  1-ton 
trucks  of  diCterent  makes.  Company  No.  1  reports  on  two  1-ton 
trucks;  total  mileage,  18.660;  cost  per  mile.  10  cents.  This  in- 
cludes gasoline,  oil,  tires  and  motor  repairs.  The  opinion  of  the 
owner  Is  that  the  depreciation  Is  33  1-3  per  cent  per  year.     Com- 
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pany  No.  2  reports  on  threa  1-ton  trucks.  The  report  < 
sasollne,  oil,  tires  and  repairs.  The  owner  estimatea  depre 
IE  per  cent.  Truck  No.  1,  6,060  miles;  cost  per  mile,  11  cents; 
truck  No.  2,  6,300  mDes:  cost  per  mile,  30^  cents;  truck  No. 
3.  S,O0O  miles;  cost  per  mile  8,6  cents. 

Company  No.  S  reports  on  the  operation  of  one  l-ton  truck. 

The  expenses  on  2,600  miles  are  aa  follows: 

Total  Cost 

cost  per  mile 

Gasoline,  at  II  eta.  per  gral %     34.06  10.013 

Oil,  at  60  cts.  per  gal , 8.45  0.003 

Tires    (accrued)     ., 48.00  0.018 

Total     t     00.50  $0,034 

The  Item  or  tires  mentioned  above  was  owing  to  the  rear  tires 
being  too  light.  They  were  removed  and  1  Inch  heavier  solid 
tires  Installed,  at  the  above  coat.  The  motor  Is  of  the  two-oycle 
type. 

One  %ui  OUB-half  Ton  Traoka.  Only  one  company  haa  re- 
ported on  a  truck  of  this  capacity  and  similar  make.  The  report 
covers  a  total  of  11,160  miles  and  the  truck  was  In  use  fourteen 
months. 

Total  Coat 

cost  per  mile 

Qaaollne.  at  IB  cts.,  7  mill,  per  gal $  236. TO  t0.0Z12 

Oil.  at  SE  cts.  per  gal S6.00  0.0031 

Tires    and    repairs IGO.OO  0.0131 

36.10  0.0031 

Total   expense   .t  456.80  $0.0408 

The  owner  believes  12^  per  cent  depreciation  should  be  charged 
on  this  truck.  Its  makers  have  reports  from  the  owners  of  hun- 
dreds of  these  cars  and  claim  the  operating  costs  to  average  S 
cents  per  mile,  made  up  as  follows;  Five  per  cent  interest  on 
Investment;  depreciation,  26  per  cent;  gasoline,  oil,  tires,  motor 
repairs  and  maintenance,  TO  per  cent. 

Two  Ton  Tmobt.  From  the  reports  received  only  three  com- 
panies are  using  the  eame  make.  One  of  the  three  furnishes 
detailed  costs  of  operation,  which  report  Is  very  complete.  Truck 
was  owned  fourteen  months,  or  362  working  days;  days  In  use, 
237;  days  idle  for  repairs,  T6,  or  21  per  cent.  The  owner  reports 
that,  although  this  car  haa  been  on  the  market  for  several  yeara, 
an  unusual  amount  of  time  was  lost  because  of  poor  service 
rendered  by  the  manufacturers  and  agent,  owing  to  delays  in 
obtaining  repair  parts.  When  parts  were  received  they  either 
did  not  fit  the  machine  or  were  not  perfect.  Time  lost  was  due 
as  follows,  in  days:  To  springs,  6;  to  tlrea  and  wheels,  13;  to 
motor,  33;  to  transmission,  IB;  to  radiator.  9.  The  mileage  was 
11,300;  gallons  gasoline  used.  2,260,  or  6  miles  per  gallon;  miles 
traveled  dally.  41.  A  summary  of  the  operating  expense  Of  thla 
truck  !b  shown  as  follows: 
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Total  Cost 

cost  oer  mile 

Oasollne t    298.23  t0.02EE 

OH     100.41  0.0089 

Tlrea    and   repairs 432.98  0.0384 

Car  repair  and  sundriea 370.23  0.032S 

Labor,   cleaQine:.    etc B14.27  0.0466 

Total    $1,716.00  10.1522 

Standing  Expense. 


$3,438.30  10.216 

It  should  be  noted  In  connection  with  this  truck  that  a  com- 
mon fault  waa  found  of  installing  tires  under  capacity  on  the 
rear  wheela.  The  wheels  also  were  too  light  for  the  load,  owing 
to  the  overhang  of  pipe  and  poles  from  the  rear  of  the  truck. 
When  the  proper  eaulpment  wae  installed  it  waa  found  th&t  good 
service  was  received.  The  same  ditllcuUy  was  experienced  with 
the  springs,  but  they  were  changed  to  heavier  type.  It  would 
appear  that  this  malie  of  truck  would  prove  very  satisfactory, 
after  taking  care  of  the  usual  difflculties  experienced,  by  having 
It  properly  equipped  tor  the  work  to  be  performed.  The  second 
year's  operating  ahould  prove  much  more  economical, 

TkTM  Ton  Tmoka.  Carefully  compiled  llgurea  show  that 
3-ton  trucks,  covering  40  miles  a  day,  and  operating  SOO  days 
a  year,  can  be  maintained  and  run  at  an  average  cost  of  $9.75 
per  day.  The  items  making  up  this  charge  of  an  establishment  of 
ten  trucks,  three  tons  capacity,  are: 

Wages,  10  drivers  at  (3.60 $2E.00 

Wages,  repairmen,  helper  and  washer 7,00 

"  GftBoline,  80  gals,  at  12  cts 9,60 

Lubricant.  1  ct,  per  mile 4,00 

Maintenance,  10%  per  year 10,00 

Superintendence    3,30 

Incidentals,    light,   heat,    toola.   etc 2.ST 


Average  running  expense  per  truck f  6.1T 

Interest  at  6%.  depreciation  at  20%,  insurance  at  U  %,  all 
,       on  13,000 2,66 


rage,    20 
1    S0%    1 


The  tabulated  cost  of  tour  t-ton  trucks,  four  years  old,  oper- 
ating forty  miles  per  day  in  Chicago  follows.  Bach  truck  save* 
$9  per  day  on  horses  formerly  used: 


Bl  HANDBOOK  OF  CONSTRUCTION  PLANT 

Standing  Expense 

Per  day.  Per  mile. 

6%  Interest  on  |3,E00   tO.B8  10.016 

Inaurance    0.28  0.007 

Running  Expense 

QHsoline,   10  gals,   at  II  eta tl.lO  »0.027 

Oil   and  grease   0.57  0.016 

Tires  and  general  repairs 2.00  O.OBO 

Machine  cleaning    1.31  0.32 

Total     te.S4  10.14 

TiT«  Ton  Tnuka.  Only  two  companies  report  on  6-ton  trucks. 
These  have  both  been  In  use  a  year  and  the  exact  cost  has  been 
ascertained.  The  trucks  are  manufactured  by  different  concerns. 
The  operating  costs  are  shown  as  follows: 

First  B-Ton  Truck 

Total  Cost 

Oasollne,  at  16  cts.  t0.033  mile  per  gal t  300.00  fO.OG 

Oil,  at  36  Cts.  per  gal 106.00  0.0176 

Tires    260.00  0.0134 

Maintenance  and  repairs S7.30  0.0146 

Total   expense    t    T62.3B  I0.12S4 

Annual  mileage  8,000  miles— per  day  £2  miles. 

It  Is  interesting  to  note  that  the  owner  of  this  truck  states 
It  has  depredated  only  E  per  cent,  and  that  the  truck  performs 
the  same  work  as  a  horse  equipment  costing  t14,16  per  day. 

Second  6 -Ton  Truck 

ToUl  Cost 

cost  per  mile 

Gasoline,  3  mile  p«r  gal.  at  10  cts t    360.00  |O.034 

Oil,   at  66  cts.  per  gal 140.00  0.013 

Tires    798.00  0,07fi 

Repairs    and   maintenance 1,400.00  0.133 

Total  expense    ^ 12.088.00  $0,266 

Annual  mileage  10.600  mlles=3E  mites  per  day. 

It  Is  interesting  to  note  that  the  owner  of  this  truck  estimates 
24  per  cent  depreciation.  The  worm  drive  which  has  been  adopted 
by  builders  of  motor  vehicles  abroad  Is  installed  In  this  truck,  ' 
Very  little  attention  has  been  given  to  it  by  American  builders, 
although  the  housing  of  the  worm  drive  In  the  rear  eonstrucllon, 
its  simple  design,  easy  lubrication,  and  noiseless  running,  should 
lavor  Its  high  efficiency  and  long  life. 

The  following  waa  abstracted  from  the  Oct.  6,  1912,  edition  of 
the  Electrical  World.-  v 

ElaotTlo  Tmoks.  A  study  of  the  cost  of  operation  of  battery- 
propelled  trucks  was  carried  out  by  the  Waverly  Company,  Indi- 
anapolis, Ind.,  some  time  ago,  comparisons  being  made  tor  ve- 
hicles of  600-)b„  1,500-lb.  and  2,S0O-Ib.  carrying  capacity.  In 
these  ngures  It  was  assumed  that  the  600-1b.  car  would  travel 
40  miles  per  day,  or  12,000  miles  per  year,  and  the  1,500-lb.  anfl 
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8,500-lb.  ears  ,30  miles  per  day,  or  8,000  miles  per  year.  The  oo 
of  repairs  and  renewals  Blvsn  In  the  table  was  computed  on 
tcD-year  itfe  of  the  car,  and  all  parts  were  charged  at  regulai 
list  prices.  The  cost  of  batteries  and  tires  was  eatlmated 
market  price  to  the  cuatomer,  although  no  account  has  bi 
taken  of  the  labor  Item  of  putting  them  on. 

For  the  purpose  of  the  calculation,  batteries  and  tires  were  I 
ured  at  one  year's  life,    and  gears,   chains   and  sprockets  at   t 
years  (gears,  four  yearp;  bearings,  four  years;  driving  gears,  i 
posed,  onf  year;  driving  chain,  one  year).     Electrical  energy  has 
been  charged  for  at  1  cents  per  kw-hr.,  and  rent,  light,  heat 
are  estimated   at   tl   per  square   foot.      The  depreciation   allowed 
Is   based   on   writing   off   that   part   of   the  vehicle   not   covered 
by  maintenance  in  ten  years.    Interest  Is  computed  at  S  per 
of  one-half   nf  the   purchaxe   price,   as   the   Investment   Is  being 
written  off.    Under  these  comllttons  the  conclualons  shown  In  the 
Kccompanylng  table  were  reached: 


m 
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■laetrlo  ▼•bl«U  Vmim,     Mr.  Loula  A.  Ferguson  gives 
lowing  figures  in  Slectrlcnl  World:     Number  of  pleasure 
vehicles  In  Chicago,  2,000;  number  of  commercial  electric 
260:    number    of    commercial    electric    vehicles    probably    sold    In 
1R12,    200;    total    number   miles    streets,    2,9TS:    number    miles    of 
paved  streets,  ],6GE,  of  which  1,200  miles  are  In  very  good  COn- 
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COST   OF   MAlNTAININa   a.OOO-LB.   ELECTRIC.  WAOON 

Per 

Cost  per     o( 
Expenditure  Mile      Total 

Oeneral  Eicenaes: 

Supervision.  KBrage  rent,  wheel  tax  and  etate 

lleenBB    10.018  13.* 

Operating  EipenaeB:  . 

TiXfA    charges    (Interest,    depreciation,    taxes 


Tirea   0.02B  16.90 

Washing  and  minor  repairs 0.024  1S.2S 

Batterr  renenaU    O.OIB  12.80 

General  repairs  0.011  7.14 

Electricity    0.0109  7.20 

tO.J476        100.00 

'ToB-ntl*  atiUmr  aattm,  horaMi  mUI  SUotilo  v«blol«ii  The  fol- 
lowlng  data,  taken  frpm  Electrieat  World,  bearing  on  the  com- 
parative cost  of  ton-mile  haulage  by  horses  and  electric  vehicles 
were  obtained  by  a  prominent  electric  truck  manufacturer  from 
Installations  In  Nen  York  City.  The  l.SOO-lb.  delivery  service 
Cited  was  that  of  a  large  department  store;  the  2-ton  service 
Included  general  merchandise  delivery,  usually  In  units  of  me- 
dium size,  and  the  third  class.  G  tons,  covered  the  delivery  of 
larger  cases  of  similar  material  over  a  wide  area.  The  flgures 
given  In  the  table  Include  the  stabling  of  the  horses  required  to 
haul  a  truck  of  the  stated  Blie. 

CLASSIFICATION  OF  SBRVICBS 


Ton-mile  cost    ...   0.46S        0.107  0.26  0.14  O.lfi  O.Ot 

These  flgures  bear  out  the  contention  that  the  electric  truck 
gives  a  greater  service  and  at  a  lower  cost  than  Is  possible 
with  horse-drawn  equipment.  The  flgures  represent  praetioally 
the  limit  of  the  horse,  but  they  do  not  Indicate  the  maximum 
possibilities  of  the  electric  truck,  the  mileage  of  which  often 
runs  considerably  higher  than  In  the  flgures  presented.  The 
data  above  given  include  all  expenses  and  charges,  with  energy 
at  4  cents  per  kw-hr.;  chaufleur's  wages  at  tlE  per  week:  writ- 
ing ofT  the  investment  In  eight  years;  payment  of  8  per  cent  inter, 
est  meanwhile,  with  Insurance  and  taxes,  and  one  renewal  of 
battery  plates  and  tfres  yearly. 

ta.     The  following  flgures  show  the  comparative 
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6E 


costs  of  ruDDlnK  three  double-truck  teams  and  a  four-ton  motor 
truck,  nhich  replaced  them.  It  will  be  noted,  saya  the  /nw 
Trade  Rerieie,  that  no  depreciation  is  flgured  on  the  horse  truclcs. 
The  motor  truck  at  ttrst  ran  484  miles  per  month,  consuralns  T.t 
gallona  of  goEoUne,  and  two  sallons  of  oil  per  day. 

THREK  DOUBLE  TRUCKING  TEAMS 

Cost  or  sli  horses  at  t300 fl.glO 

Cost  of  three  wagons  at  §460 1,360 

Cost  of  six  harnesBes  at  |3G 210 

Cost  of  keeping  horses,  (26  a  month l.SOO 

Kepalring  harneases,  wagons,  etc 100 

Interest  on  Investment S36 

Drivers'  salarlee,   tlZ  a  week 1,87! 

Total,   horses    14,008 

"KISSEL-KAR-    FOUR-TON    TRUCK 

Cost  Of  4-toii  truck t!,800 

QaBollne.  !.40O  sals,  a  year  at  10c 240 

on,  16S  gala,  a  year  at  23e 28 

Driver's  salary  at  |18  a  week 936 

Amortization,  10  per  cent  on  13,800 380 

General  overhaul,  once  a  year 160 

Intereat  on  Investment 380 

ToUl,  truck   13.122 

COST  AVS   BBXVXOB  KSOOKSB  TOB  KOTOB  TmUOXB 

The  following  Information  is  from  Englnetring  Keoord,  April 
12,  1B13. 

B-Toa  Trooks.  The  City  Fuel  Company,  of  Chicago,  has  In 
service  fourteen  6-ton  Saurer  trucks.  The  records  for  Novem- 
ber, 1912,  as  furnished  by  the  International  Motor  Company,  of 
New  York,  show  that  during  that  month  theso  trucks  ran 
9,832  miles  and  carried  12,444  tons.  Bach~truck  worked  an  aver- 
age of  26.3  days,  covered  an  average  dally  distance  of  2T.9Z 
miles,  and  hauled  an  average  of  26.13  tons  per  day.  The  fol- 
lowing gives  the  costs  In  detail: 


Total  Cost 

per  Truck 

'  "di 

88.14 
17.6 

If 

ill 

sioo 

I280.6E 

per  Ton 

Wag''M"f"Seiper' and  dViier: : 
Other   labor — loading,    mechan 

..    1.247.9( 

0.1001 

Repair  parts  and  material... 

::   "V,l 

HJJ 

ffi:',:SSi:HS,.i.»-.v...::; 

::   '!'.;!! 

0.004 

Depreciation,  20  per  cent 

::   'J!:SS 

I2.92B.10 

tO.SlGl 

OF  CONSTRUCTION  PI^NT 

The  following  was  abBtracted  from  an  article  publlahed  In 
EntHneerlne  and  ContracUng,  Vol.  3B,  No.  fl:    . 

Vaaanwa  AntomoUl*  OpantUnr  Costa.  The  foUowlns  table 
gives  the  actual  cost  of  running  a.  four  passenger  automobile. 
of  the  ao-callea  deml-tonneau  type.  In  the  vicinity  of  New  York 
City  from  July  4,  1909,  when  It  was  bought  new,  to  Dec.  4, 
1910.  when  It  was  laid  up  for  the  winter.  The  car  !a  of  a  well- 
known  make,  and  there  was  practically  no  engine  trouble;  It  has 
a  4-cyllnder  engine,  26.8  h,p.  A.  L.  A.  M.  rating,  shaft  drive.  Of 
the  IT  months  the  car  was  In  commission  it  was  In  use  for 
driving  16  months.  It  la  estimated  that  of  the  total  distance 
driven,  namely,  8,600  miles,  about  two-thirds  wafl  over  so-called 
good  roads,  varying  from  fair  to  very  good.  It  was  used  mostly 
for  pleasure,  but  somewhat  for  Inspection  trips  to  engineering 
works,  when  It  received  some  hard  usage.  The  writer  eatlmatea 
that  If  It  had  been  used  for  business,  under  similar  conditions, 
and  driven,  say,  IS, 000  miles  In  Che  same  length  of  time.  Items 
1.  6.  B,  10  and  11  would  be  unaffected,  though,  of  course.  Item 
6  Is  a  very  uncertain  quantity,  and  might  Involve  the  total  de- 
struction of  the  car.  Column  3  has  been  added  to  the  table  to 
show  this  estimated  cost  per  mile  on  this  basis.  The  car  was 
driven  by  the  owner,  who  had  had  no  previous  experience  In  driv- 
ing, and  It  was  kept  at  a  public  garage.  It  may  be  noted  that  no 
expense  is  included  for  additional  wearing  apparel  or  for  extra 
expenses  at  hotels,  reataurants,  etc.,  when  touring  or  on  all-day 
trips,  though  these  Items  are  not  Inconsiderable  and  really  enter 
Into  the  cost. 
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Notes  tn  regard  to  tbe  above  items:  Item  1.  Depreciation:  The 
maJtera  ot  the  car  offer  |6S0  cash  for  It  as  tt  stands  now,  this 
being  their  regulation  price  tor  190B  cars,  Irrespective  of  condi- 
tion; that  is,  of  courso,  within  reasonable  limits.  To  put'tha  car 
In  shape  to. run  another  season  will  coat  approximately  |B0O,  this 
including  complete  overhauling,  new  parts  where  tiecessary,  tour 
new  tires  and  painting,  and  at  the  end  of  this  season  It  would 
hardly  bring  more  than  1300  or  1400,  so  that  tba  depreciation 
charge  Is  not  too  high. 

Items  2  and  S:  The  tires  used  were  33x4.  Including  the  tour 
tires  on  the  oar  when  It  was  bought,  seven  shoes  and  nine 
inner  tubes  have  been  In  use.  of  which  there  now  remeklns  only 
one  shoe  In  fair  shape  and  two  or  three  Inner  tubes  which  may 
be  used  for  spare  next  season.  The  writer  believes  the  tire 
expense  to  be  tower  than  usual.  This  item  increases  very  rapidly 
and  in  much  greater  proportion  as  the  weight  ot  the  car  in- 
creases, and  also  Is  liable  to  be  more  on  an  old  car  la  which 
some  of  the  parts  of  the  running  gear  become  worn  and  prea- 
Bures  are  not  evenly  distributed. 

Item  4:  This  Item  Is  largely  tor  small  repairs  and  adjuat- 
ments  which  might  have  been  made  almost  entirely  or  at  least 
half  of  them  by  the  writer,  except  for  the  fact  that  he  did  not 
consider  It  economy  to  spend  his  time  In  this  way,  or  to  get  as 
dirty  as  would  have  been  necessary  had  he  done  so. 

Items  S,  T  and  S:  It  will  be  noticed  that  these  Items  tor  fuel 
and  oil  amount  to  a  very  small  proportion  of  the  total. 

Item  9  Is  for  tips  to  employes  at  the  garage,  and  chargos  for 
greasing  and  oiling  the  car.  The  writer  usually  made  a  point 
of  examining  the  car  all  over  about  once  every  two  months,  and 
at  these  times  greasing  everything  up,  but  this  took  not  less 
than  five  or  six  hours  and  used  up  a  whole  Saturday  aftemoon. 
so  that  In  between  times  this  work  was  done  at  the  garage. 

Item  10:  This  Included  washing  the  car  and  polishing  the 
brass  work  aa  well  as  storaRe.  This  Item  can  of  course  be  cut 
down  where  the  car  Is  kept  In  one's  own  garage.  Washing  and 
polishing  In  this  case  If  done  at  a  public  garage  costs  about 
tl  each  time  for  a  moderate  sized  car.  It  the  car  Is  run  all 
winter,  however,  as  this  car  was,  the  garage  must  be  heated. 

Item  11:   This  covers  a  period  ot  two  years. 
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Net  prices  at  Chicago  (or  axea  are  aa  follows: 
TABIiG  19 

Weight  Price 

Lbs  each 

Single   bitted 3H  to  4H         tOEO 

Single    bitted 4      to  5  .G5 

Single    bitted 5      to6  .SB 

Double    bitted 4     to  6  .86 

Handled  axes  bring  the  following  net  prices: 

Single  bitted,  Michigan  pattern,  4  to  I  lbs 10.80 

Single  bitted,  Michigan  pattern,  G  to  0  lbs BO 

I>oubIe  bitted,  Mlchfgan  pattern,  4  to  G  Iba. . . .   1.10 
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BABGES  AND  SCOWS 

Wood  BkriVB.  The  followInK  data  are  vouched  for  by  Hr. 
C.  W.  Dunham  iPro/e«aional  Utmoira),  and  were  published  In 
£ii^KeeHii|/  and  Cenlracting,  July  IT,  1912.  They  cover  a  very 
Interesting  and  tnstrucClve  record  of  Initial  coat,  repairs  and  life 
of  various  classes  of  noatlns  plant  used  on  the  Upper  Mlaata- 
slppl  Improvement  during  the  last  thirty  years. 

During  this  period  of  thirty  years,  this  Improvement  has  owned 
and  employed  283  barses  (scow),  12  barKee  (model),  90  quarter- 
boats,  ofllce-boats  and  store-boats,  3  steam  drill-boats,  t  dipper 
dredges,  G  hydraulic  dredges,  7  pite  drivers,  23  dump  boats.  3 
snag-boals,  IS  tow-boats  of  various  sliea,  and  a  very  large  num- 
ber of  small  steam  and  gasoline  launches,  motor  and  ordinary 
skills,  pontoons,  and  other  small  pieces. 

It  will  not  be  practicable  within  reasonable  limits  to  follow 
the  destinies  of  so  many  pieces,  and  therefore  certain  character* 
Istlc  groups  of  various  kinds  are  taken,  from  the  experience  of 
which  eonclusions  may  be  drawn.  Pieces  built  within  the  lost 
few  years  are  not  considered.  1  would  say  that  none  of  the 
pieces  up  to  1908  had  any  kind  of  wood  preserver  except,  occa.- 
slonally,  Carbollneum  Avenarlua  laid  on  with  a  brush,  but  during' 
the  P8at  three  years,  BO  barges,  4  dumps.  3  dredges,  13  pontoons, 
and  3  quarter-boats  have  been  built,  of  which  most  of  the  lumber 
In  the  hulls  has  been  treated  with  creosote  by  the  open  tank  oi 
dipping  prooesB.  Sufficient  time  has  not  elapsed  to  show  the 
■  value  of  this  treatment 

In  1911  we  treated  lumber  In  barge  construction  by  a  pressure 
process- 
Scow  Sargas.  The  standard  barges  used  In  this  district  are 
100x20z<H  ft.  and  11DxZ4zE  ft.  In  sIM. 

The  barges  used  In  the  earliest  years  of  this  Improvement  for 
carrying  rouk  and  brush,  were  mostly  of  smaller  slie  than  those 
at  present  employed,  were  built  of  white  pine,  and  with  calking 
nnd  nominal  repairs,  gave  good  service  for  periods  ranging  from 
eight  to  eleven  years. 

Kodal  aurgsB.  Barly  in  the  improvement  six  oak  model  barges, 
136it2Bi6W  ft.,  were  built  on  the  Ohio  HIver,  three  by  Howard.  Of 
Jefferaonvllle.  Ind„  and  three  by  Cutting,  of  Metropolis,  111. 
Thepe  barges,  numbered  C0-(I2  and  gg-{IO.  were  built  In  1882  at 
tl.GOD  each,  nnd  were  not  condemned  until  ISOl,  but  for  five  or 
six  years  previous  the  repairs  were  very  heavy. ,  These  barges 
were  In  uss  eighteen  yean. 
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BtMI  mtxgu.  Fourteen  steel  barges  built  tor  use  od  gavem* 
tnent  work  on  the  Mississippi  River  and  placed  In  commission  tn 
1913  ere  described  in  Ettgineering  and  Oontraoling,  April  24.  1B12. 
These  bsrges  cost  |S,SOO  esch,  have  a  capacity  of  about  400 
tons,  and  an  estimated  life  of  over  twenty  years.  They  are  used 
In  conjunction  with  creoBOted  wood  barges  of  about  tbe  same 
capacity,  but  coatlcK  half  as  much  and  with  an  estimated  life 
of  ten  years.  It  will  be  well  to  compare  these  estimates  of  llf* 
with  those  of  Mr.  Hageboeck,  described  later. 

The  steel  barges  are  120  ft.  Ions,  SO  ft  beam,  T  ft.  4  Ins.  deep 
at  center  of  hold  and  T  ft.  at  sldee.  They  are  cf  ateel  through- 
out. Qat  bottomed,  with  rounded  knuckles,  wall  sided,  symmetrical 
about  center  line,  with  a  rake  IG  ft.  long,  a  sheer  IB  ins.  blgb 
at  each  end.  and  a  crown  of  beam  4  Ins.  There  are  four  trans- 
verse water-tight  bulkheads,  and  one  non-water-tight  longltudU 
nal  bulkhead  over  the  center  line,  and  two  lonsltudlnal  truasaa. 

Vntreatea  Wood,  TMKtad  Wood  ud  HmI  OomjpMWd.  Ur.  A.  C. 
Hageboeck,  'United  States  Inspector  at  Rock  iBland,  HI.,  In  a 
paper  presented  to  the  American  Wood  Preservers'  ABeoclatloil. 
and  reprinted  In  Bugiiietriita  ana  Contracting,  April  24.  1012,  gives 
the  comparative  costs  of  barges  of  treated  and  untreated  timber 
and  of  steel.  He  states  that  the  life  of  untreated  yellow  pine 
barges  la  dlOlcult  to  determine  due  to  lack  of  accurate  records, 
but  that  a  barge  containing  a  minimum  proportion  of  sappy 
'timber  la  past  economical  repairs  at  the  end  of  ten  years.  Pres- 
sure-treated yellow  pine  barges  have  been  used  tor  twelve  years 
and  are  good  today  tor  an  additional  life  of  ten  years.  It  la 
necessary  to  recalk  the  barges  after  two  yeara'  service.  The 
original  cost  of  untreated  barges.  IIDzSOzS  ft.  built  tn  the  osriy 
nineties  was  about  13,000.  and  the  cost  during  ten  years  aver- 
aged fS.OOG.Ol  per  barge.  The  original  coat  of  pressure-treated 
yellow  pine  barges  of  the  same  sise  was  14,000,  and  the  oost 
of  repairs  averaged  fGGT.SB. 

The  following  table  compares  the  two  kinds  of  barges: 


table:   32— comparative  annual  cost  op  treated 
and  untreated  yellow  pine  barges 

120   Ft.iSO  Ft.iB   Ft. 

Untreated  Treated 

Barges,  10  Barges,  t 

Years  Old  Years  Old 

Ortglna)    Coat t3,0»S.S«  14,000.00 

Cost  of  Repairs 2,00S.S1  GST.SG 

Total    Coat tG,100.00     14,GGT.tG 

Value  of  Barges  Today "  M.GOO.OO 

Coat  of  Barges  During  Total  Periode $G.100.00  9GT.SG 

Annual  Cost  Per  Barge tlO.OO  lOG.OO 

Annual  Saving  In  Favor  of  Creosoted  Barge. .  404.00 
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Bepairs  to  untreated  flr  barges  are  mainly  dua  to  decay  and 
not  to  abraslonH.  The  life  of  bargeB  of  this  wood  uaed  on  the 
upper  UlBslBslppl  has  been  from  ten  to  seventeen  years,  averag' 
Ing  flfteen.  The  coat  of  repairs  la  Blight  up  to  the  sixth  or 
seventh  year,  at  which  period  flOO  to  tSOO  is  spent  for  extensive 
repairs.  After  that  time  repairs  average  |7B  per  year  until  the 
tenth  or  twelfth  year,  when  extensive  repairs  ore  again  required 
and  the  barges  have  to  be  taken  from  rock  work  and  placed  in 
the  brush  carrying  service.  The  life  of  treated  tlr  barges  is  •stl- 
mated  at  twenty  years  with  slight  repairs. 

The  following  table  la  based  on  government  freight  rates  on 
timber,  and  for  commercial  comparison,  |10  per  barge  should  be 
added  to  the  yearly  cost 


100  Ft.  X  20  FL  X  1  Ft.  7  Ins. 

— Douglas  Fir —        — Tellow  Pine — 

Untreated  Treated     Untreated  Treated 

10  Lbs.  14  Lbs. 


IBTr.  Lf.  ! 

Original   Cost 11.200 

Total    Repairs...    1,094 
Interest  at  B%  on 

Cost   BOO 

Interest  at  5%  on 


Repair 
Tota 


N>tal  Cost...|3,GiG  t8,62G  13.110  M.^OO  |S,B2e 
Annual   Cost   Per 

Barge    tS36  tlTI  1241  tlOE  tSSl 

Annual  Saving  In 

Favor   of  Creo- 

•dted  Fir  Barge       GS  10  18  204 

Further  data  on  the  coirt  of  barges  are  given  by  Mr.  John  L. 
Taylor  In  BngtMering  Wetc*.  September  2S,  1912,  In  which  he  takes 
exception  to  the  price  of  steel  bargea  given  by  Mr.  Hageboeck 
above.  He  stales  that  the  following  Is  an  abstract  of  proposals 
for  furnishing  two  gravel  barges  for  Dam  No.  28.  Ohio  Blver, 
opened  on  November  2S,  ISll: 

Barges  lOO  Ft.  x  22  PL  1 6  Ft 


Bidder  No. 

Rate  per  Barge 

Amount 

Material 

t1.340 

S.IOO 

Untreated  Wood 

The  above  shows  a  ratio  between  the  cost  of  a  steel  barge  and 
&  wooden  barge  of  1.4T  to  1  In  comparing  the  lowest  price  for 
«  wooden  barge,  end  l.ZT  to  1  in  comparing  the  average  price 
of  wooden  barges.  ' 
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a  dump  scows  for  the 


Bidder  No.  Rate  per  Barge  Amount  Material 

1 |S,4S0  »i2,8gO  Untreated  Wood 

3 «.6«6  18,130  Untreated  Wood 

a 6.8BB  11.790  Untreated  Wood 

4 6,700  18,400  Steel 

The  above  shows  a  ratio  between  the  price  of  steel  and  lowest 
price  of  wood  barges  to  be  1.14  to  1  and  between  the  price  of 
steel  and  average  price  of  wood  barges  to  be  1.03  to   1. 

Bide  opened  October  7.  1910,  at  St.  Louia,  Md„  resulted  as 
follows : 

Slat  Bargee,  CG  Ftxl8  Ft.xS  Ft. 

Bid  No.  1,  Lowest  Bid  for  Steel  Flat  Boats H.TZG  each 

Bid  No.  2,  Iiowest  Bid  for  Wooden  Flat  Boats 1,223  each 

The  cost  ratio  Is  1.41  to  1. 


Informatloi 


3  quarter  boats  of  pine  o 


Qiwrtw  Boat*.  The  quarter  boats  used  In  this  Improvement, 
In  which  category  may  be  Included  ofllce-boata  and  Inspection 
boats, 'have  been  very  numerous  and  always  long  lived,  because 
it  has  been  advisable  to  rebuild  hulls  or  provide  new  ones  on 
account  of  the  cabins,  which  do  not  decay  or  wear  out  The 
dimensions  and  design  of  these  boats  have  varied— In  fact,  it  Is 
believed  that  there  are  hardly  any  two  alike. 

Building   boats    have   not   been    standardized,    although    those 

recently   built   are    quite   similar.      Many   of   these   boats   were 

.    adapted  from  ordinary  barges.     Tbey  are  Used  In  building  dama. 

being  suspended  along  the  line  of  the  dam;  the  brusb  and  rock 

barges  are  handled  with  their  power. 
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wbars,  lining  bara,  claw  bars,  and 
Jt  aa  follows: 

Per  Lb. 


Railroad  Tamping;  Bars i'li 
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BAR  BENDERS 

il  bar  Gentler  shown  In  Fig.  23  takes  round. 


Fig.  E3. 
,  CD}d,  n-elght  35  lbs.,  price  t2B.     Figure  24  llliutratea  s 
Eir  bender  for  cold  steel  bars,  round,  square  or  twlsMd  from 
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H  tn.  to  1%  In.,  weight  ITG  lbs.,  price  tSS.  Both  of  these 
machlnea  will  bend  to  any  angle  and  are  fastened  by  bolta  to  a 
plank  or  beam  and  operated  by  one  or  more  men. 

A  very  strong  bar  bander  Is  shown  In  Fig.  25.    This  machine  Is 
constructed  entirely  of  steal  and  Is  bolted  to  any  suitable  planic 


Fig.  2S.     Acme  Bar  Bender. 

or  beam.  It  ts  adapted  to  any  size  bar  by  turning  the  hand 
wheel  and  to  any  curve  by  loosening  one  nut;  weight  200  lbs., 
price  tSE. 

A  large  portable  machine   mounted   on   a  trucic   Is   Illustrated 
In    Fig.    26.      It    wHl    bend    rods    of    mild    or    high    carbon    sleel 


Fig.  26. 

varying  in  diameter  from  i^  to  Hi  in.  to  any  angle  within  the 
limits  of  the  shearing  resistance  of  the  metal.  The  machine  Is 
operated  by  one  to  Ihree  men.  In  a  test  made  in  1903  rods  of 
mild  steel  IH  in.  In  diameter  for  use  in  the  "Mushroom"  system 
of  reinforcing,   were  run   through    the   machine  continuously   tor 


BELTraa  FOR  POWER  PDSPOSEB 


sq.  ft.  In  sSosle  ply, 
anBd  I^uthar.      Price  per    K->nch  width  I 
s:   Solid,    1%    ots.;   Twiat.   2  ots. 

I,  bundles.  Price  per  U-inch  width  per  100  ft,  SO  ci 
Price  per   1-inch   width   per   running   foot   in  cent 


4.ply    . 
6-ply   , 


i   to    » 


g-ply   , 


.     7%  t 

S        I 

.    lOH    t 


.    -      9H  c 
to  UH  c 


13 


The  price  increases  as  the  width. 

Price  per  1-inch  width  per  running  foot, 

4-ply   8       cts.  8-ply   C        Ota. 

fi-ply  4       cts.       10-ply   TM  Cts. 

«-piy  4^4  cts. 

I>»t«oti«bl«  Unk  Balta.  We  give  below  e  table  of  various  stSM 
OC  detachabla  link  bell  with  prices,  etc.  Figure  the  working 
strain  at  one-tenth  the  ultimate  strength  for  epeeds  of  from  ZOO 
to  400  feet  per  minute.  For  lower  apeede  increase  this  by  two- 
thlrda.  When  a  number  of  attachment  links  for  fastening  on 
buckets,  etc.,  are  used,  add  about  IB  per  cent  to  cost  of  cbalB. 


si 


TABLE   36— COST   AND    STRENGTH    OF    LINK    BELT 
DETACHABLE   CHAINS 


Price 
Chain  No,  per  Ft, 
le J0.04 
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n  with  Storean  Lowered. 


Frlca 

Arranged  for  lonerlng  ecreen  Into  bin t^TO.OO 

Arranged  for  lowering  bin  only 2S1.2G 

Arranged  for  lowerlDK  Bcreen  and  bin 337.60 
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BLACKSMITH  SHOP  OUTTTT 


3  power,   ti '  to  1  >4 "  hole,  weighs 


Toots  neceaaary  for  a  blBcksmlth  shop  suitable  for  drill  »nd 
general  repair  work  are  about  as  follows  In  an  ardinary  shop: 

1  anvil,   ISO  Iba t  IS.OO 

" 1?*-.  *l;  1-1-.  tl.20 

ts.'ii-'to  i-VlnVdlii! 

I  caliper,  micrometer 

4  calipers,   sprlnE.   at   |1 

•  chisels,  cold,   12  Iba.  at  GOc 

■  chisels,   hot.  8   lbs.,  at  BOc 

_  cutter  for  pipe  up  to  S" 

1  drill,  stationary,  hi 

170    lbs 

1  drill,  breast   

8  drill  dollies    

t  fllea,  aSBOrted,  at  |,  ,„ 

I  flies.  Hat,  at  tS  per  doi 16.01 

i  nies,  small  taper " 

I  fllea,  irtsngular,  at  |T  per  doz, 

1  grind  st*n6,  foot  power,  S"il3"  wheel., 

. Ing  tools.  1  %  lbs.  each 

)  bammers,  blacksmith  

i  hammerB.  set   

4  bandies,  at  GOc  per  lb 

t  palls  at  70c 


!  sledges,  double  face,  T  IImi.  ei 
'   sledge,  cross  peln,  E  lbs 

■ledges,  cross  peln,  4  Iba.  eac 

I  iquares  at  19 

•   -•—■-  and  S  dies  for  W"  to  3" 

jes,  bottom.  1  16.  each.. 

swedges,  top,   1  lb.  each 

toag>.  assorted  

.  viae,  blacksmith's  leg,  SU".. 
1  vise,  hlngBd.  tor  pipe,  M'^to 
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BLASTINa  SUPPLIES 

(See  also  Ezploalvea) 

BLASTEBS'   THAWINa  KETTLES 

Gross 

Capacity,  Shipping 

No.                Lba.  WalKHt,  Lbs.     List  Price 

"Bradford" 1                       22  ZE  (4.76 

•"Bradford" 2                       60  30  7.25 

"Catasauque"    1                       30  4.T6 

"Catasauqua"    2                    SO  T.JB 

The  price  of  "Bradford"  la  net:  of  "Catasauqua,"  10%  discount. 
P.  o.  b.  diatrlbutlng  points  east  of  Montana,  WyonUns,  Colorado 
and  New  Mexico. 

BLASTINa  AUaEBS 


Inches 

LiBtPr 
t 

-r 

•Without  handles. 
P.    o.   b.:     anclnnatl,   0.. 

Pittsburgh 

BLASTma  OAFS 

TABLE  38 

List  Price- 

Per  1000 

List  Price* 
Per  lOOO 

Brand               No. 

Weight  of  CharKe 
Grains  or  Grammes 

Lots  Of  1000        Lots  Of 
or  Over  Less  Thanl  000 

Silver   Medal...   3 

Du  Pont::::::::  s 

8.33 
1G:13 

] 

64 

i 

1 

ia.s6 

i 

18. 

•  The  diBoouDt  from  above 

is 

ibout  a 

9  (ollowei 

Caps   are   packed   In   the   following  size  cases   without   extra 
charge. 

Caee  0 BOO  caps  to  the  case 

Case  1 1,000  caps  to  the  case 

Case  S 2,000  cape  to  the  ease 

Cas«  3 3.000  caps  to  the  case 

Caee  6 G,000  caps  to  the  case 
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BLABTlKa  FUSE 

I  below   Is   subject   1 


about  the 


Tho  price   Hat   of   fuse 
followlnB  dlacounte: 

In  lots  of  lees  than  moo  ft .-. . .     2*4  to  10% 

In  lots  of  1000  to  BOOO  tt 714    to  1B% 

In  lots  o(  SOOO  ft.  and  over ITS   to  26% 

depending  on  the  section  of  the  United  States  where  It  Is  sold. 


TABLE   39 


Kind   of  Fui 

Cotton,   for  use 
Superior  Mlnlni 


and   Use  lOOD  £^. 

ground 3,B 

jrd  tamping °  " 

I  In  wet  ground. . 


dry  ground. 

n  dry  grour  

for  hard  tamping S.76 


Crescent  Brand.  White  Finish,  foi 

very  wet   ground 

Reliable  Outta  Percha.    for 


e  Tape,  for 


'OKS..! 


t  ground  <-86 


Stag  Braiia.  White  Finish  Qutta  

for  use  in  very  wet  ground B.BO 

Special  No.  XX.  Outta  Percha,  eami- 
smokeless  and  almost  free  from  lateral 
emiaalon  of  sparhs &.60 

Triple  Tape,  for  use  In  very  wet  ground 
and  will  bear  rough  treatment B.TO 

Special  No.  XXX,  Qutta  Percha.  designed 
to    be    even    freer    from    smoke    and 

sparks  than  Special  No.  XX 6.70 

The  paciiageB  weigh  approximately: 


8,666 

i|H 

8:ooo 

elooo 

g,000 

e,ooo 

8.000 

1,000 

8.000 
8.000 

e.ooo 
«;ooo 

8.000 

6,000 

8,000 

e,ooo 

7.000 

s.ooo 

All  Others US 

ELECTRIC    FOSE 
TABLE   10 


Length  of      10.03  Gra 


13  Grains      23.15  Grains      30. SB  Grains 


..Google 


BLASTING  SUPPLIES 


TABLE    10— CoDtlnued 


S.43  Oratna     Z3.1E  Grains     30.86  Grains 
.00  Gramme  l.SO  Grammes  2.00  Qrammet 


26 10.33 

g«  '.'.'.'.'.'.'.'.'.    12.33 


13. 
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13. 


.32 


3.82 


Longer  lengths  (made  to  order).  tl.OO  for  each  a 

The  discount  from  above  la  about  as  follows: 

B.OOO  or  over,  delivered 25% 

1,000  or  over,  factory ISi^ 

Leas  than  1000,  factory 10% 

Waterproof  electric  fuses  cost  about  30%  more  than  the  above. 
Blectrlc  fusee  with  Iron  wires  cost  about  1E%   less. 

Electric  fusee  are  packed  as  follows: 

Number  of  Number  of  Total  Number 

Length  of  Wires  Fuses  In  Carton  Cartons  In  Case  of  Fuses  in  Case 

4  ft.  to  1«  ft.  Inc EO  10  EOO 

18  ft.  to  30  ft.  Inc...   2e  10  SGC 

VLASnsa  MATS 

Mr.  H.  P.  Gillette,  in  "RocH  Excavation,"  says; 
"Va*  of  a  BlBatiiw  MM.     For  preventing  accidents  due  to  flying 
rocks,  all  blasts  In  cities  should  be  covered  either  with  timbers 
r  with  a  blasting  mat.     This  should  be  done  to  avoid  suiti 


damages,  regardless  of  city  ordinances.     A  blai 

made  by  weaving   together  old   hemp   ropes,    lis    in,    dian 

larger.     To  make  such  a  mat,  support  two  lengths  of  1 


sadlly 


Ffg.  29.  Blasting  I 
pipe  parallel  with  one  another  and  as 
width  of  the  mat  is  to  be.  Fasten  one 
end  of  the  pipe;  carry  the  rope  across  a: 


lany  feet  apart  c 
itid  of  the  rope  t 
1  loop  It  over  the 
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pipe;  bring  it  back  around  the  first  pipe;  and  bo  on  until  a  aufll- 
clent  number  of  close  parallel  strands  of  tbe  rope  have  been 
IhJiI  to  make  a  mat  as  long  as  desired.  Starting  with  another 
rope,  weave  It  over  and  under,  like  the  strands  In  a  cane-seated 
chair,  until  a  mat  of  criss-cross  ropes  Is  made.  Such  a  mat, 
weighted  down  with  a  few  heavy  timbers,  will  eSectually  pre- 
vent sraatl  fragments  from  (lylnK  at  tbe  time  of  blaetlnS'  The 
mat  and  its  ballast  may  be  hurled  Into  the  air  several  feet,  upon 
blaetlng;  but  It  will  serve  its  purpose  by  stopping  the  small 
placBS  of  rock  which  are  so  dangerous  even  where  light  blasts 
are  Sred.  The  mat  should  be  laid  directly  upon  the  rock.  Such  a 
mat  will  save  a  great  deal  of  labor  Involved  in  laying  a  grillage 
of  timbers  over  a  trench.  It  will  also  make  it  unnecessary  for 
the  blasters  to  stand  far  from  tbe  blast  when  firing." 

KftanfaotDMd  Kati.  Close  woven  blast  mats  made  of  IM  In. 
diameter  rope  with  a.  loop  in  each  corner  and  binding  on  sides, 
can  be  bought  new  in  New  York  for  SO  cents  per  square  foot; 
mats  made  of  1-in.  diameter  rope  cost  70  cents  per  square  toot. 
(Fig.   29.) 

BLASTma  WIBE 

Connecting  Wire.     No.    20   B.  &   5.   Gauge   on   1-lb.   and   2-lb. 

Leading  wire.  No.  H  B.  &  8.  Qauge  both  single  and  duplex 
in  200  ft.,   260   ft.,   300  and  EOO  ft.  colls. 

Iieadlng  wire  reels |*.00' 

Connecting  wire  holders S.Ot 

The  price  of  wire   varies   with   the  locality,   but   is   about   as 

Leading  wire  No.   U 124.00  per  lb. 

Connecting  wire  No.  20 29.00  per  lb. 

Connecting  wire  No.  21 31.60  per  lb. 

This  is  subject  to  the  foflowing  diacounta: 

Less  than  60  lbs.,  one  sale,  one  delivery. 
GO  Iba.,  or  over,  one  sale,  one  delivery 
100  lbs.,  or  over,  one  sale,  one  delivery. 


delivery 15% 

■~" 26* 
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TABLE  41— WROUGHT  IRON  OiH  BLOCKS  FOR  WIRE  ROPE, 

STIFF   SWIVEL    HOOKS   AND    BECKETTS 

Heavy  Pattero.  Phosphor  Bronze,  Self-Lubricating,  Bushed 

Dlam.  Sheave,         For  Rope  Dlam.  Price 

Inches  Inches  Deacrlptlon  Each 

Single     t   G.EO 

10  %  Double     9.00 

Triple     .■..    14,00 

Binsle     :      6. SB 

13  %  Double   10.00 

Triple     15.60 

Single     '    T.60 

M  K  Double   11.60 

Triple     IS.OO 

Single     9.00 

If  %  Double   13.60 

Triple     2S.00 

Single    lI.ED 

1<  1  Double   10.00 

Triple    '..   2t.60 


1  . 

a 
s 

Phosphor  Br 

Hi. 

Q 

1 
1 

1      1 

1               1 
S             0 

10 

t  T.OO 

tio.oo 

tl  .00 

i  B.60 

t  S.00 

3  .00 

S.0O 

87.60 

TACKLE  BLOCKS,  WITH  SHACKLES 


Phoaphor  Bronie 


Phoaphi 


I  2.16   I  3.60  t  * 


S.90     17.00        11.40 


t  t.lS  t  T.Ot 

7.30  10,80 

10.36  14.04 

83.14  11.81 
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TABI.E    41 — TACKLE    BLOCKS 


Bise  She&ve  «       d 


-Iron    Bu«hed- 


— BroDEfl  Bushed — 


tO.ZS     IQ.B4      10.79        |tl.3S        lO.Tfl        tl-lZ 


TABLE  46— LIGNUM  VITAB  SHEAVES  FOR  REGULAR  AND 


TABLE  4*— IRON  SHEAVES 


m.^'.  ? 


-  Iron  BuBhed  — 

Double 

I  2.ao 


Phosphor  Bronze  or  MeteJIne 

BuHhed,  Solf-lubrtcatlnK 

Single  Double  Triple 


,.  Google 


Ins. 

For  Rope 

Iron  Bualjed 

Metallne  Bushed 

0 

1 

j 

';5:*>! 

isiso 

, —  Iron  BuBhea — ,   ^Bronze  Buahed- 


ts.oo 

t  2.T6 

12.12 

3.7B 

1   G.O 

.00 

3.26 

4.2K 

3.fl2 

S.T5 

9.. 

.$2 

.00 

«!bo 

siso 

6:bo 

lliTB 

le: 

.50 

7.B0 

10.00 

, —  Iron  BuBhed  — , 


10     xlSxTi 


1  7      n.42      %Z.Zt 

1:14      10        2.80       4.12 


t2.G6     t   4.3T      t   8,20 


7.87        6.87 


c.y  Google 


HANDBOOK  OF  CONSTRUCTION  PI^NT 


BLUE  PRINT  rSASIEB 


Fig.    30.      Print    Frame   ( 


(rami 


With  wheeled  c 
rlage    

With  mount  In 
for  window.. . 

Ing  carrlase  . 


20x24  2 

x30  30x42 

SEX48  36x00  42x60  42x 

110.75  t 

6-00  127.75 

tXe.90  $44.26  $60.26  $63. 

10.00 

4.E0  23.E0 

33.15  S9.7S  

37.00 

9-EO  49.60 

62.90  71,25  7B,75  91. 

....   B4.7B 

70.90  79.76   

....   20.00 

20.00  20.00   
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BLUE  PEDTT  MACHmES 


OontlAwnM  Bin*  Pdnt  MialilM».  Operated  by  Erincle  aro  iMop 
liBiiiK  16  amperea  at  110  volts,  or  7H  amperes  at  220  volts,  trav- 
eling up  and  down  continuously  in  the  center  of  a  half  cylinder 
of  glass,  while  the  paper  and  tracing  are  carried  around  by  an 
endless  canvas  band.  Speed  can  be  regulated  to  2  feet  per 
tnlliute  uHlng-  rapid  paper.  Slie  2  ft.  $  in.  square  by  6  ft.  high. 
Weight  100  lbs.     Price,  1300  1.  o.  b.  factory. 


Another  vertical  machine  of  similar  type 
or  alternating  current  of   110  or  220  volta 
■pace  of  SS''x12''. 
Catalogue  Two  Print  Surfaces, 


Dglizac^y  Google 
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BOILERS 


Vprlgbt  tnlmlftt  bollata  constructed  for  100  Iba.  working  prea- 
sure  complete  with  base  and  flxturea  cost  as  follows;  f.  o.  b. 
manufacturer's  works: 

a.  p.  Weight,  Lb*.  Frlee 


Weight,  Lbs. 


to  8,000  400.00 

2E  ft,000  42E.00 

aO  10,000  4  BO.  00 

40  10,500  tE0.D0 

CD  11,000  aoo.oo 

<0  ll,tOO  TOO.  00 

TO  11,EOO  7St.00 

The  outside  of  the  boiler  should  be  kept  dry  at  all  times  and 
the  inside  of  It  should  be  as  nearly  free  from  scale  and  rust  as 
possible,  UifTerent  kinds  of  water  will  have  dirferent  elTects 
upon  the  life  of  the  boiler,  and  the  results  to  be  obta:nea  from  It. 
In  a  limestone  country  the  boilers  will  aoaJe  rapidly.  This  scale 
la  a  poor  conductor  of  heat  and  as  soon  as  It  reaches  a 
considerable  thiokneaa  will  cause  a  marked  decrease  In  a  boiler's 
steBtnlng  effldency.  In  alluvial  country,  where  the  water  contains 
much  vegetable  and  loamy  matter,  the  boilers  will  gather  an  ac- 
cumulation of  heavy  mud  and  should  be  blown  at  least  once 
each  week. 

Mr.  John  W.  Alvord,  of  Chicago,  gives  a  table  showing  the 
history  of  thirty-two  horizontal  tubular  boilers  used  In  water 
pumping  atatlona  in  Illinois,  Iowa  and  Michigan.  The  active  life 
Of  these  boilers  was  found  to  have  ranged  from,  six  years  for 
two  bollera  at  Sterling,  111.,  where  artesian  water  weu9  used,  to 
twenty-three  years  for  two  boilers  in  Oakalooea,  la.,  where  river 
water  was  used,  the  latter  boilers  being  still  in  service.  The 
average  life  of  this  group  of  thirty-two  boilera  was  fifteen  years. 
This  would  Indicate  that  the  rate  of  depreciation  on  boilers  should 
be  20  per  cent  where  artesian  water  Is  used,  10  per  cent  where 
lake  water  is   used   and   G   per  cent  where  soft  river   water  la 


■rtbtMtbw  t&e  ■ontpowar  et  Coatraotora*  BoUmi.  A  boiler  Ib 
OBually  eatlmated  to  give  one  horsepower  for  every  ID  sq.  ft. 
of  heetlng  surface.     Hence  the  horsepower  of  a  vertical  tubular 


power. 

The  square  foot  heating  surface  of  a  tube  la  aulclcly  calculated 
by  multiplying  the  length  of  the  tube  In  feet  by  0.2S  and  then 
multiplying  by  the  outHida  diameter  of  the  tube  tn  inches.  8lnca 
tubes  are  ordinarily  2  In.,  the  total  beating  surface  of  the  tubes 
is  found  by  multiplying  the  number  of  tubes  by  their  length  In 
feet  by  0.B2;  or,  for  all  practical  purpoees,  take  half  the  produot 
of  the  number  of  tubea  by  the  length  of  tube  tn  feet.  To  this 
beating  surface  of  the  tubes  must  be  added  the  heating  surface 
of  the  flre  box,  which  is  ascertained  thus:  Multiply  the  clrcum* 
terence  of  the  flre  box  In  feet  by  Its  height  above  the  grata  In 
feet  and  add  the  square  toot  area  of  the  lower  flue  sheet. 

The  diameter  of  the  Ore  box  or  furnace  la  usually  4  to  G  ins. 
less  than  the  outside  diameter  of  the  boiler.  The  height  of  the 
Ore  box  la  usually  2  to  m  ft.  The  amount  of  coal  required  for 
a  contractor's  boiler  Is  about  fl  lbs.  per  horsepower  per  hour,  or 
eo  Iba.  per  horsepower  per  day  of  ten  hours.  Nearly  one  gallon 
of  water  will  be  required  for  each  pound  of  coaL  About  2%  lbs. 
of  dry  wood  are  equal  to  1  Ib.  ooal,  or  1  corda  of  wood  equal 
1  ton  of  ooal. 


BOILER  ROOM  TOOLS 


TABLE  Gl 

Boiler  room  tools 

cost  as  foil. 

iws; 

Diain.  of 
Length    Bar,  Ina. 

Hoe 

Slice  Bar       Clinker  Hook 

Poker 

J      .i 

'lis 

4.40 

'!:S5 
l;S! 

Roller  tube  expanders. 

1  In.  to  e 

In..  IS  to  »ia 

c.y  Google 
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Boots  are  generallr  supplied  by  the  contractor  to  tili  men  where 
the  work  la  of  a  wet  nature.  Good  quality  rubber  boots  coat  from 
$3  to  15  per  pair  depending  on  the  length  of  boot  and  the  quality 
of  the  rubber.  tJnlesa  shod  with  leather,  they  will  wear  out  In 
from  two  to  six  weeks.  Leather  soles  cost  about  EO  cents  to 
CO  cents  B  pair  put  on,  but  are  liable  to  cause  the  boots  to  leak. 
These  Bolee  double  the  life  of  the  boot,  but  the  best  practice  Is  to 
buy  specially  constructed  boots  with  a  sewed  leather  sole  and 
heel.  Short  boots  of  this  type  coat  l4.Te  per  pair.  Storm  Kings 
coat  $6.60.  and  hip  boots  cost  tS.EO.  Boots  of  this  type  last  at 
least  four  times  as  long  as  the  ordinary  boot. 


BRICK  BATTLER 


The  city  of  Baltimore  In  1909  Installed  a,  "rattler"  for  testing 
vitrified  blacks.  The  machine  Is  28  Ina.  In  diameter,  20  Ins.  long 
within  heads.  The  barrel  Is  a  regular  paragon  of  fourteen 
sides  and  contains  about  12.018  cubic  inches.  It  la  driven  by  a 
E  horsepower  single  phase  electric  motor  making  1.710  revolutions 
per  minute.  The  speed  was  geared  down  at  the  "rattler"  end 
of  the  belt  to  produce  thirty  revolutlona  per  minute.  The  cost 
of  the  outfit  and  the  expenditures  during  the  first  year  were: 

One  vitrified  block  rattler  with  belt tI9S.I0 

One  6  H.  F,   motor 

Cast  ateel  shot 

Freight  and  drayoge 

Building  foundation  and  remodeling  shed 

One  set  scales , 

New  cast-Iron  shot 

One  new  pulley 

One  revolution  counter 

Electric  Installation   

Electric  company's  connections 
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Contractors'  buckets  are  of  two  general  types:  (1>  that  which 
Is  fliled  by  hand,  or  othec  agency  outside  Itself,  and  (2)  that 
which  fllU  Itaeir  by  digging  Into  the  material  to  be  conveyed. 
The  flrat  type  of  bucket  sh  used  by  contractors,  la  usually  a  dump 
bucket,  and  the  bowl  Is  cleared  by  either  tilting  it.  or  allowing 
a  door  or  gate  in  the  bottom  to  open,  thereby  releasing  the  mate- 
rial. The  second  type  of  bucket  Is  usually  either  clamshell  or 
orange  peel,  but  Is  sometimes  made  In  special  shapes. 


*  The  followltiB  table  gives 
approximate     weights    of 
terialH  commonly  handled  v 
buckets 1 

TABLE  B2 


dtunpinf      buokMa 
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bl  Similar  to  Fig.  33  coat  as  follows: 
TABLE  51 

Weight, 


Cu.  Ft 


270 


I'   tnHa,  Fig.    3i. 


.y  Google 


UA 

miMM 

nmxl  t>b>,  FlK. 

IS.  cost  as  follows: 

TABLE  Gl 

Capacity 

Length 

Width, 

Depth. 

Cu.  Ft. 

Ins. 

Ins. 

Price 

• 

SI 

ST 

il 

tl« 

4 

ss 

38 

1 

4S 

S( 

7 

60 

■0 

34 

44 

1 

BS 

/a    " 

40 

fO 

dnmp  Imekata, 


:;«^aclty. 


Pis-  3S. 
ilmllar  to  Fig.  i 
TABLE!  67 
_ .,  Bottom 

Width  Width 


Coo'^le 
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IE  damp  plat  bnokats  for  concrete,  Fig.  87,  cost  as  follows: 


Fig.  87. 

Cantwr 

dnmp  fotm  Imekata,  for  concrete.   Fig.   38, 

coat   as  fol- 

TABLE  E9 

Weight,  Lba. 
460 

Prlce 

c.y  Google 


BUCKETS 
□nonta  bottoai 

TABLE  60 
Weight,  Lbs. 


TABLE  «1 


Sump  bnokctB,  coat  aa 


a  materlalB,  fitted 


, — ^Dlnienstons,  Opan — , 

Capacity, 

Weight 

Width.              Length, 

Cu-Yds. 

Lba. 

Ft          In.         Ft          In. 

PHo» 

M 

2.000 

3              3              6              7 

1    SST.6e 

UGO 

3              3              7              6 

H 

3,400 

ssaiso 

4.600 

E              0              8              6 

74T.tO 

e.2so 

10,000 

7              0            11              0 

ilseoioo 

tnuB  B,  a  veiy  good  digging  bucket;  suitable  for  handling 
crushed  stone.  Fitted  With  flat  link  side  chains  and  strong 
cutting  edge. 


.Co^Ie 
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TABLE  >t2 
,— Dimenalona,  OpBn— , 


OlBW  H,  aealgned  to  handle  vi 
Flat  llnh  Bide  chains  are  used,  i 
rlally  li 


WelKht 
Lbs. 
4.000 


FIB-  40. 

Scraper  Clam  S 

TABLE  64 

"'" 

Bucket 

Capacity, 
Cu.Yda. 

^iTil''* 

Width,                 Length, 

Ft         in.        Ft        In. 

ftice 

4,G00 

S.DOO 

ll:600 
20,000 

3              S 

E              6 

0 

i.ioE.on 
alsooioo 

•tasdud  onno  pnl  linokata  are  adapted  to  all  classes  of 
dredglns  and  excavating.  They  are  good  all  around  disftlnK 
buckets,  and  are  Bometlmes  used  for  handlluK  ore. 


BKtra  h«aT7  aMndsEd  orajin  ps«I  'bnoketa  are  adapted  for  dig- 
King  harder  materials.  Cast  steel  points,  placed  outside  where 
aticky  material  Is  to  be  handled,  a 


TABLE  as 


■CnlU-pown'  onwflw  pMl  linekMa  are  used  for  dlKKlng;  clay, 
compact  sand,  and  other  hard  material,  and  are  built  about  as  the 
eztm  heav])  standard,  but  differ  In  the  closlog  mechanism,  which 
Id  thla  case  has  twice  the  closing  and  half  the  lifting  pow«r. 


TABLE  ET 


Iff*  pMl  bookata  are  especially  well  adapted  tor 
the  handling  of  boulders,  broken  rook,  and  other  odd-shaped 
materials  difficult  to  hold  unless  an  even  force  Is  exerted  on 
bearing  part    This  Is  possible  with  this  three-bladed  bucket. 
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An  excellent  Illustration  Is  given  In  Fig.  41  of  what  a  three- 
bladed  oranee  peet  bucket  can  do.  The  pointa  o(  three-bladed 
buckets  coming  in  contact  witb  a  boulder  or  pile  will  eltber 
force  it  ioaide  the  bowl  or  will  grasp  the  object  as  In  the 
Illustration  In  such  a  manner  that  the  holding  force  will  ba 
t>OBltive  and  the  strain  equally  divided. 


Fig.  41. 

Three   Bladai 
Peel  Bucket. 

TABLE  GS 

1  Orsng. 

w.«, 

. Diameter , 

PHoe 

!       ! 

7           i 

e         4 

B              4 

1    7  IB.  00 

Dglizac^y  Google 


BUiujnias 

The  only  buildings  that  properly  need  be  described  In  &  book 
or  this  character  are  ihoae  .ot  a  temporary  or  aeml-i>ermanent 
cbaracter. 

Mr.  H.  a.  Tyrrell  says,  "Roughly  apeahlng,  the  cost  of  one- 
story  building,  complete,  Is,  for  sheds  and  storage- houses.  40 
cents  to  60  cents  per  square  foot  ol  ground,  and  for  such  build- 
ings as  machine-shops,  foundries,  and  electric- light  plants  that 
are  provided  with  traveling  cranes,  the  cost  la  from  SO  cents  to 
90  cents  per  sQuara  foot  of  ground  covered." 

'  Kidder's  Architects'  and  Builders'  Focket-Book  gives  ^he  oost 
of  a  large  car  barn  of  exposed  Iron  construction  and  brick  walla 
erected  In  lg9E  as  9  cents  per  cubic  foot. 

Mr.  Fred  T.  Hodgson,  In  the  Architects'  and  Builders'  Magazine, 
gives  the  following: 

Second  class  stable  with  common  fittings — per  cu.  ft.  11  cent* 
to  13  cents;  per  eq.  ft..  tl-CB  to  12;  per  cow.  (130  to  tI40. 

Third  class  stable  for  farms,  wood  flttlnga— per  cu.  ft.,  7H 
cents  to  10  cents;  per  sq.  ft.,  tl.4G  to  ll.GD;  per  cow.  tfiO  to  tl05. 

The  following  has  been  compiled  by  James  N.  Brown:  Sarna. 
framed,  shingle  roof,  not  painted,  plain  flnlsh,  Ifi  cents  to  S!i 
cents  per  cu.  ft. 

Barns,  framed,  painted,  with  good  foundation,  214  cents  to  3 
cents  per  cu.  ft. 

The  following  la  from  H.  P.  Qlllette's  Handbook  of  Cost  Data; 

COST  OF  ITEMS  OF  BUILDINGS  BY  PERCENTAGES 

Brick      Machine  Shop 
Warehouses      (160i400) 
Per  Cent        Per  Cent 

Excavation,  brich  end  cut  atone 50  IB 

Skylights  and  glass 10 

Mlllwork  and  glass 7  S 

Lumber    1814  «% 

Carpenter  labor Sli  4 

Tin,   ealv.   iron  and  slate lU 

Oravd  rooflng    2  IjA 

Structural   steel    K'i 

Steel  lintels  and  hardware 8H  6 

Plumbing  and  gas  flttlng i 

Piping  for  steam,  water  and  power 3 

Paint i'A  i 

The  labor  cost  of  framing  and  erecting  plain  framed  buildings 
averages  from  310  to  316  for  one  thousand  feet  B.  M. 

The  coat  of  aectlon  houaes,  with  three  rooms,  of  choip  con- 
atruction  averages  E4  cents  per  sq.  ft. 

Coat  of  six  tool  houses,  S'xl2',  area  06  square  feet: 

Cost  per  Total 

Item  Square  Foot  Cost 

Materlala  161  316.E3 

Labor    134  12.90 

Tools    • OOB  .48 

.300  $28.91 

The  lumber  and  labor  In  the  above  were  very  cheap. 

un 


lOS  HANDBOOK  OP  CDNBTHUCTION  PLANT 

Coal.i>fJ^t~b<lMnlth  «hop:  2«*x30';  area  600  square  feet,  no  floor, 
no  BtudB  In  th^  aides,  ifliMit~4[  maltrUI  eeeond  hand: 

B.ISO  (t.  B.  M..  «  14.60 t  8.78 

4^  M  BhinKlea,   &   tl.GG 7.43 

Hardware  77 

Total  materials   |11.»< 

Suiierlntendence   t  4-80 

Carpenter,  9  fa. 10 81.8! 

Total  labor   .|28.«2 

Cost  por  aquAT*  toot .'.... t.OIS 

In  contrast  with  th«  above  cost,  note  the  cost  of  an  extremely 
well  built,  portable  blacksmith  shop,  built  In  New  York  City  In 
1910,  IS'xSD'xll'  high,  Btted  with  shelves,  closet  and  racks: 

Lumber.  O  t>D  U.B.H — E  window  frames  and  sa«h,  2  larc* 

doors  framed  at  mill,  rubberold  rooflng 1140.00 

Hardware    IB. 00 

Painting  end  paint  (contract) 16.00 

Labor — carpenters.  ®  t4.60:  common  labor,   O  |1,G0  per  8 
hours  ISO.OO 

Total   tSOO.OO 

Cost  per  square  foot lO.SE 

Portable  offices  and  houses  ready  to  be  fitted  together  and 
with  one  coat  of  paint  can  be  purchased  In  almost  any  of  the 
large  Cities.  Below  are  prices  on  portable  houseB,  manufactured 
in  New  York: 

F«M  PerSq.Pt 

Inspector'a  offlee 8x0  I  6B.00  t0.7« 

Tool  house   Gi8  30.00  .83 

Office  and  tool   houae 10x12  VO.OO  .TG 

10x16  110.00  .69 

10x20  13S.00  .68 

BxlZ  66.00  .87 

8x16  80.00  .68 

3x20  100.00  .83 

Peak  roof  house 13x34  186.00  .64 

AH  of  white  pine  partitions,  tongued  and  grooved,  and  center 
beaded,  bolted,  windows  netted. 

In  BniHnetring  and  ContracUng,  Oct.  7,  1908,  the  cost  of  camp 
buildings  used  on  a  concrete  dam  contract  In  a  small  town  200 
miles  from  Chicago  la  given. 

The  cRmp  consisted  of  the  tolIowinB  buildings: 

Floor  Area, 

Building;                                                                                                    8q.  PU 
8  dormitories  for  28J  men "'SS* 

2  mesB  halls  for  80  men 3.O0O 

3  Individual  ehaclia  for  3  men 864 

1  storehouse   r 1.186 

1  blacksmith  shop 100 

Total  floor  area 21.000 


BUILDINGS  IM 

The  cost  of  constructinB  these  buildings  was  as  follows: 
Item  Coat 

ISS.000  ft.  B.  M.  of  lumber  at  tSZ-GO 13.676 

IG   carpenters  48  days  at  13 2,160 

SD.OOO  sq.  ft.  tar  paper  at  f 0.0326 676 

Total    16,666 

Interest  and  depreciation  t6,600 

The  cost  per  square  foot  of  building  was  as   follows: 

Per  Per 

Sq.  Ft.  Cent 

Lumber    fO.lT  GE 

Labor     0.10  32 

RDoHng  and  hardware 0.04  IS 

ToUl    10.31  100 

Tbe  carpenter  work  cost  flS.TO  per  1,000  ft.,  B.  M. 
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OABLEWAYS 


The  fallowinK  data  are  taken  from  aillett«'s  "Rock  EzcaTation": 
Nineteen  cablevaya  with  spans  of  from  GEO  to  7ZE  ft.  wer* 
used  on  the  CblcoKO  Drainage  Canal.  The  main  cableways  were 
2U  Ins.  In  diameter  with  a  sag  of  G  ft.  In  100  ft,,  BUpported 
on  towers  from  T3  to  99  ft.  high.  The  haul  and  hoisting  cables 
were  %  in.  In  diameter  and  the  button  and  dumping  cables  %  In. 
in  diameter.  The  life  of  the  main  cable  was  from  GO, 000  to 
SO.OOO  cubic  rarda  of  solid  rock,  or  30,000  to  GO.ODO  tripe,  or  100 
to  100  days.  A  70  IL  P.  bolter  and  a  lOiIS  engine  operated  the 
sblps  with  a  speed  of  2S0  ft.  and  a  traveling  speed  of  1.000  ft, 
per  minute.  The  skips  were  ZzTz7  ft.  of  steel,  weighing:  2,300  lbs., 
and  holding  1.9  cubic  yards  of  solid  rock.  Total  weight  of  the 
cables,  cars,  skips  and  all  was  about  460.000  Iba  and  cost  tl4,00O. 
The  force  consisted  of  a  foreman  at  13.00,  an  engine  man  at 
tS.TG  per  10  hours;  a  fireman  at  tl.80.  a  slBnalman  and  a  tower- 
man  at  t2.70  each,  and  laborers  at  |1.E0  each,  loading  skips.  The 
output  ranged  from  300  to  4G0  cubic  yards  of  solid  rock  per  10 
hrs.,  loaded  and  handled  at  a  coHt  of  28  to  30  cts.-per  cubic  yard. 
This  does  not  include  rental  of  plant. 

The  following  table  gives  the  cost  In  percentages: 


CIS.  per  Cu. 
Yd.,  CoBt  per 
Cu.  Yd.  In  Cts. 


Explosives 
LoadlDc  . . . 
Conveying 

Channeling 
Pumping 
Supt.  —' 


nd  genl.  labor. . 

Total   ) 

On  section  7 
About  Hi  tons 
each  shift. 

The  cost  of  eai 
l9  given  In  Gllleti 


chul 


a  gang  of  IS  r 


wide  and  9  ft.  deep 


1  excavation  for  a  cableway  of  400  ft  span 
s  "Earthwork  and  Its  Cost."  The  earth  was 
and  thence  to  cars.  The  cost,  which  did  not 
sheeting,  the  hauUng  or  unloading  of  cars, 
c  yard.  To  move  one  of  these  cableways  takes 
ifiree  days.  !f  Rreen;  two  days  It  accustomed 
sts  from  SBO  to  175.  If  this  cost  Is  added  to 
log  the  earth  in  a  trench  3T5  ft.  long  It  will 
per  cubic  yard.  If  the  trench  Is  G  ft. 
:he  charge  will  be  about  10  cts.  per  cubic  yard. 


CABUESWAYB  IDS 

In  btttldlng  a  brldse  across  the  Delaware  river  on  the  D.  L.  A 
W.  R.  R.  moat  of  the  concrete  and  olher  materials  were  bandied 
by  a  cableway.  This  was  a  double-span  duplex  cableway  with  a 
Bpan  at  2.005  ft.,  which  was  divided  near  the  center  by  an 
A-fraioe.  The  cables  were  11  It.  apart,  the  two  towers  were 
about  130  It.  high,  while  the  A-frame  was  76  ft  high.  The  main 
cables  were  2^  Ins.  In  diameter  and  the  operating  ropes  %  In. 
About  6,000  ft.  of  main  cable  and  10,000  ft.  of  line  were  used. 
Bach  span  was  operated  by  a  125  H.  P.  locomotive  boiler  with  a 
GO  H.  P.,  10x12  Id.  double  cylinder,  double  friction  drum,  revers- 
ible link  motion  cableway  engine;  drums  64  loB.  In  diameter,  48 
InE.  lonfc  between  flanges.  The  load  operated  by  each  engine  was 
6  tone,  mahing  15  to  20  trips  par  hour.  Pour  engineers,  two  fire- 
men and  one  rigger  were  necessary  to  operate  the  cableway. 
The  entire  plant  cost  about  122,600,  erected. 

A  DnpUx  TTMTtflnc  CkUawar  was  used  by  the  Unltod  Stat«B 
government  In  excavating  the  Hennepin  CanaL  The  cableway  was 
purchased  In  1S03  and  cost,  complete  and  In  operation,  128,580. 
It  consisted  of  2  complete  and  Independent  cableway  systems 
mounted  on  a  single  pair  of  duplex  traveling  towers.  One  tower 
served  as  a  head  tower  for  one  cableway,  the  other  tower  served 
as    a   head    tower    for    the   other    cableway.      These    towers    were 


butit  of  heavy  timber  well  braced  and  ballasted.  Each  contained 
about  40,000  ft.  B.  M.  of  timber  and  4,000  lbs.  of  Iron  work. 
They  were  mounted  on  47x54  ft.  platforms  supported  by  4B 
standard  car  wheels  set  In  two  parallel  frames  64  fL  long,  and 
moved  on  6  lines  of  ralla  laid  parallel  to  the  axis  of  the  canaL 
These  rails  were  so  laid  fts  to  form  two  standard  gauge  tracks 
with  centers  29  ft.  apart,  and  one  single  rail  between  them. 
B^ch   tower   was    equipped   with   a   special    IZUxlG    In.    double 
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cylinder  cableway  engine  with  S  tandem  El  In,  frletlon  dramB 
and  a  ISG  H.  P.  locomotive  Are  box  boiler.  The  cablewaya  were 
18  ft.  apart  and  had  n  span  of  62S  ft.  Bach  was  e<]ulpped  wltli  a 
lU  cubic  yard  orange  peel  bucket  operated  at  the  same  time  and 
Independently.  Prom  October  lOth  to  December  20th  a  total  of 
181,411  cubic  yards  were  oJtcavated.  The  total  operating  expense 
for  thiB  period  was  |11,B4S,  divided  aa  follows; 

Labor,  tT,2S];  repairs,  renewals,  lubricating-  oil,  kerosene  Oil 
for  lights,  waste,  etc.,  t3,EZS;  coal  (767.  The  operating  coat  per 
cubic  yard  was  8.8  eta.  The  Item  for  repairs,  renewals,  etc. 
Includes  tl,3S0  worth  of  new  cables,  but  it  Is  stated  only  about 
one-third  of  this  sum  could  Justly  be  charged  to  the  operating: 
cost  of  this  period.  During  the  period  of  operation  for  which  the 
cost  data  are  given  the  towers  were  moving  over  very  soft 
ground.  This  made  the  track  work  expensive  and  was  the  cause 
of  a  number  of  extraordinary  breakages;  for  Instance,  1  crank 
shafts  on  the  engines  were  broken, 

A.  oBUewB7  iiMd  as  a  fnunawoA  for  •  tiMk  omyiV  can 
for  making  a  fill  was  erected  near  Cleveland,  Ohio.  The  All  was 
across  a  gorge  400  ft  wide  and  96  ft.  deep.  One  small  trestle 
bent  on  each  bank  and  one  tall  bent  in  the  center  ware  erected. 
Two  2U-ln.  galvanized  cables  T  ft  apart,  were  stretched  over  the 
bents  and  anchored  to  dead  men  of  burled  logs.  The  rails  were 
spiked  to  ties  which  were  fastened  lo  the  cables  by  U  bolts- 
Small  trestle  bents  were  put  In  as  the  till  advanced.  Turn  buckles 
were  placed  In  the  cable  to  keep  the  suspended  track  taut 

Aotnal  oost  of  aazlal  iwlila  roadwart 

2<4    in.   galvanized  bridge  cable,   l.OOD    ft t    600,00 

Bycbolts,  2M  ins.  diam.,  with  clevises  for  both  ends 108.30 

Turnbuckles  at  north  end  3-1n.  diam. — two IZO.OO 

Chains  at  north  end,  2%  In.  Iron— two 82.40 

Cast  washers.  8  Ins    -■' —     " 
Timber  for  A-fran 
ground) :    Upper  ' 

Ing  and  cross  tie;-, —  .-.  , 

Lower  EO  ft.,  round  Umber.  56  ft.  long:    Rough  In  tree,.         a^.uu 
Cost  of  team  work  for  hauling  round  timber,  and  pulling 

timber   to   place   for   erecting 66.00 

Carpenter  labor  on  A-frame  and  end  bents  on  bank. . . , , .       231.40 
Time  of  superintendent,  getting  material  and  overseetn? 

work   In  general    flO.DO 

Common  labor:    Digging  trenches  for  anchors  and  put- 
ting up  cableway. . ! ■ IIJ.OO 

Nails  and  Iron  In  A-frame  and  bents 3S.40 

Total  cost  of  cableway tl,G31,T< 

Bstlmated  cost  of  timber  trestle: 
Timber  (all  uprights,  planks  for  bracing,  stringers,  etc.), 

98.000  ft,  at  126  per  M t2,64S.OO 

lAbor,  at  16  per  M 688,00 

flpikea 98,1)0 

Iron  drift  bolts 40.00 

Total   13.274.00 

Balance  tn  favor  of  cableway $1.T42,M 
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The    following'   Is    afastrscted    from    Olllette's    "Handbook    of 
Coat  Data." 

Ooat  of  Oordwood  aafl  Coat  of  a  irira  Bop*  Trammtr-    Mr.  B. 

Mclntire  gives  the  following  about  a  wire  ropeway  built  by  bira 
In  118<  In  Ueiico.  He  atates  that  When  the  Inclination  of  an 
endless  traveling  ropeway  1b  greater  than  about  1  In  T  It 
wUl  run  by  gravity,  the  epeed  being  controlled  by  a  brake.  A 
ropeway  running  200  ft.  per  mln.  With  buckets  at  Intervals  of 
48  ft.,  each  carrying  160  lbi„  will  deliver  20  tons  per  hour.  By 
uBiQg  two  clips  close  together  on  the  rope,  loads  of  TOO  lbs.  per 
bucket  may  be  carried.  This  particular  ropeway  was  used  for  car- 
rying cordwood  to  a  mine.  Its  total  length  waa  10,11G  ft.  between 
terminals,  and  the  dltTerence  in  elevation  waa  3,ETS  (t.  The 
longest  span  between  towers  was  1,93C  ft.;  tbe  shortest,  104  ft. 
There  were  10  towers  and  two  terminals.  Hewed  timbers  were 
uaed  for  the  towers,  being  much  I>etter  than  round  timbers  In 
maintenance.  The  rope  waa  )|-ln.  dlam,.  plow  ateel  of  300,000  lbs. 
Btrength  per  aq.  In,  It  was  transported  on  7  mules  in  lengths 
of  2,2S0  ft,  each  mule  cairylog  a  call  321  ft  long,  with  a  piece 
10  ft.  long  between  mulea.  The  colls  were  H  Ins.  In  dlam. 
There  were  3  men  required  to  every  7  mulea.  Care  must  be 
taken  to  lead  the  mulea  on  a,  ateep  aacent  to  prevent  a  sudden 
rush  that  may  throw  a  mule  over  a  precipice.  The  ropeway, 
after  erection,  waa  lubricated  best  by  using  black  West  Virginia 
□11  (Instead  of  tar),  applied  continuously  at  the  rate  of  a  drop  a 
minute.  This  was  vastly  better  than  Intermittent  olUng. 
The  cost  of  this  ropeway  was  as  follows: 

Z-Ower  terminal   .' '.'. 

E  trees  lltted  for  towers 

Counterweight  tower 

Remodeling  towers 

Stretching,  splicing  and  mounting  rope,  altachlr 
and  baskets   


218.01 
lOS.Oi 
SG4.2I 


Total  cost  In  running  order tl9,400.0l 

This  Is  equivalent  to  about  tlO.OOO  a  mile.   During  9  n 
ropeway  was  o[ 
BSO  coras  per  i 
9  months: 

1  brekeman,  at  IGS  per  month t    ' 

1  5"i?*f^  =^  *^*  !'*'■  laoatu  each 

""  mnn       "   ■^•jj^- 1 ■■•■;■;;•;; ; 

2.2E  per  day) 

uDfi  wutjo  uway  from  terminal 

vlng  wood  from  choppers  and  delivering   It    I 

r  9  months »3.B77 
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It  will  be  noted  that  the  coat  of  labor  was  low.  being:  }1  e  day 

lor  common  labor.  The  cost  of  cutting  and  delivering  wood  to 
the  tramway  was  12.20  per  cord,  and  the  cost  of  transportlns  by 
the  tramway,  bb  above  given,  was  60  cts.  per  cord  (not  Including 
Interest  on  the  plant).  During  the  previous  year  the  coat  of 
cutting  and  teaming  wood  had  been  tl2  per  cord.  The  total 
saving  to  the  company,  after  deducting  cost  of  tramway,  was 
(33,600  tbe  first  year. 
An  A«ilBl  C»,VUw%r  *'8  mllea  long  has  been  used  for  conveying 
3  equipment,  materials  and  supplies  for  the  construc- 
i  reservoir  dam  of  a  new  hydro-electrlo  plant  at  Loch 


1  with  »-ft.  Four-Port 


L«ven,  Scotland.  The  ground  between  the  loch  and  the  dam. 
which  Is  at  an  etevallon  of  1.0T5  ft.  above  the  loch  level,  Is  very 
steep,  rendering  transportation  by  any  method  other  than  a  cable- 
way  almost  lmpoBBlbl«.     The  mean  gradient  la  1  In  22.S  against 
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the  loads.  There  are  six  stations  for  loading  and  unloading,  three 
being  at  the  angles  In  the  line.  The  single  rope  system  la  used, 
being  supported  by  S$  wooden  towers  of  an  average  height  of 
24  ft.  The  longest  sjtEin  Is  about  900  ft  The  power  driving 
the  ropeway  Is  a  Pelton  wheel  of  260  B.  H.  P.,  the  speed  being 
redaced  by  gearing  ho  aa  to  drive  the  rope  at  300  ft.  per  minute. 
About  G6S  buckets,  with  a  capacity  of  6D0  lbs.,  art  used,  and 
spaeed  about  BO  ft.  apart.  The  material  handled  varies  from 
TOO  to  1,000  tons  per  day.  Twenty  men  are  engaged  In  tts 
operation;  one  man  at  the  power  house,  three  men  at  each  of  the 
three  angle  and  delivery  stations,  four  men  at  the  upper  and  four 
at  the  lower  terminal  for  handling  the  materials  and  the  buckets. 
and  two  men  for  lubricating  the  pulleys  on  the  towers.  The 
upper  terminal  Is  a  trestle  lOG  ft  long,  20  ft.  wide,  and  EO  ft 
high,  containing  bins  for  storing  4S0  to  BOO  tons  of  ballast 
The  total  cost  of  the  Ilnc^  according  to  Th»  Bngineer,  London, 
from  whieh  these  notes  are  taken,  was  fBi.BOO,  or  at  the  rate  of 
about  tl2,B0a  per  mlla  The  estimated  coat  of  operation  per  ton- 
mlle,  allowing  for  redemption  In  three  years,  labor,  and  10  per 
cent  on  the  labor  account  (or  supervision,  la  t  cents. 

»"'*"-f  Conorete.  Cablewaye  can  be  used  adTOntageoudly  for 
handling  canciete,  A  oableway  with  a,  span  of  800  ft,  and 
stationary  towers  46  ft.  high,  capable  of  handling  •  bucket 
containing  a  yard  of  concrete,  costs  from  11.600  to  16,000.  llov- 
able  towers  cost  about  fl.OOO  more. 

Oaat  of  Bock  memovBL  On  the  St  Mary's  Channel  Improve- 
ment Wtest  Nublck  Channel,  four  cableways  were  used  to  exca- 
vate 1,000,000  coble  yards  of  rock.  This  was  accomplished  In  2^ 
years.  After  blasting,  the  rock  was  loaded  Into  skips  by  steam 
bhovels  and  the  skips  were  hoisted  and  conveyed  by  cableway. 
Average  haul,  SOO  ft.  The  rock  cut  varied  from  IT  ft  to  0  ft, 
average  being  16  ft  Skips  S  ftiSO  In.  In  June.  190T,  76,76! 
yds.  were  excavated,  or  an  average  of  S,0T3  cu.  yds,  per  day;  In 
August  Lhe  output  was  8S,000  yds.;  averase  yardage  from  May  to 
August,  four  months,  was  £E,000  yds.  per  month.  One  cableway 
made  a  monthly  record  of  20,490  yds. 

Vh*  coat  of  aa  averagv  oableiray  wlthanl  toweta  to  carry  a 
E-ton  load  800  ft  span  with  deflection  at  center  of  about  6% 
of  the  span,  complete  with  guys  but  without  towers,  12x12  engine 
working  at  00  lbs.  to  JOO  lbs.  pressure,  steam  or  air,  with  dumping 
drum  without  boiler  Is  between  fS.OOO  and  |T,O00  f.  o.  b.  the 
manuftictiircr's  works.  The  cableways  operating  by  electricity. 
Including  160  H,  P.  motor  with  controllers  and  reslstHnces  cost 
about  fl.GOO  more  than  the  above,  or  Just  about  enough  more 
to  onset  (he  cont  of  the  boiler  plant  If  a  separate  boiler  has  to  be 
Installed  for  the  cableway. 

Ooat  of  Vowera.  One  A-frame  tower,  guyed,  for  each  end  of 
this  type  of  cableway-wlll  require  a  minimum  of  6,000  ft  B.  M. 
of  lumber,  with  14  In.  zl4  In.  sticks,  costing  about  as  follows: 
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Timber,  Y.  F.,  E.ODO  ft,  B.  M.,  at  tGO tl50.09 

Labor  erecting,  about 126.00 

Faatenlnga,  freight  and  haulage,  say   100.00 

Total  for  1  towar  in  place t4?B.0O 

This  tower  can  be  taken  down  and  reset  for  about  $60  plus 
the  coat  of  moving:  to  the  new  location.  1  do  not  know  of  toirerB 
of  this  type  belns  built  higher  than  80  It.  and  would  advise 
agalnet  anyone  attempting  to  construct  A-frame  towers  htgrher 
than  6G  ft.  unless  they  have  had  much  previoua  experience  of  the 
use  of  such  very  long  sticks.  The  above  flgures  are  approximate, 
of  course,  and  apply  to  average  conditions  In  New  Tork  State.  A 
4-1  eg  tower  takes  about  three  times  as  muah  lumber  as  an 
A-frame  tower. 

TnveUniT  towers  for  a  cablewa?  cost  from  three  to  Ave  times 
that  of  fixed  towers  under  the  aame  general  conditions. 
aspsiM  on  a  cabieway  majr  be  counted  at  H-ct.  per  cu.  yd. 

of  material  handled. 

TiLisa  eablawsrs  on  the  D.  J.  McNIchols  portion  of  Fhlladetptala 
Filtration  Systeili,  Torresdale  Filters,  carried  concrete,  Which 
was  handled  in  aum.plng  tubs.  Each  cabieway  averaged  300 
buckets  per  day  of  10  hours,  and  a  record  of  330  buckets  or  49E 
yard  rods  was  made  by  a  single  cabieway  In  one  day.  One  of 
these  cabieways  with  a  span  of  S2B  ft.  coat  14,200  without 
towers.  The  towers  were  04  ft.  high.  After  being  used  three 
years  this  plant  was  sold  for  t3,S00. 

A  oaUewaT-  for  Baker  Contract  Co.,  at  U.  S.  Lock  anfl  Dam 
No.  4.  Ohio  River,  with  a  span  of  l,4St  ft.  designed  for  a  load  of 
G  tone,  with  2M.-la.  cable  between  103  ft.  towers,  cost  fO.GOO, 
exclusive  of  holler  and  towers. 

Ooit  of  Brsctlon  utd  Pl»nt.  The  Croton  Falls  Const.  Co.,  at  the 
Croton  Falls  Dam,  put  in  two  cabieways  1,434  ft.  long,  Z^-ln. 
cables,  carrying  B  to  10-ton  loads.  The  cost  of  one  of  these  was 
18,000,  exclusive  of  towers,  tracks  and  boilers.  The  engine  end 
boiler  for  this  plant  cost  (3.300,  or  41.3%  of  the  Cost  Of  the  plant 

A  report  mads  by  the  Construction  Service  Co.  Bhows  the  labor 
cost  of  erecting  four  towers  and  stringing  cables  for  the  two 
cabieways  aa  follows: 

Average  height  of  towers:   Head,  73  ft,    Tail,.103Si  ft 

Carpenter  foremen   49.2B@I«.00  —  |    296.51 

Carpenters    312,26®    '  "i  -    <  ""  m 

Hoisting  engineer II"      ^ 

Fireman  L..,   , 

Laborers     3S0.fi    i 

Teams    (labor  only) 47 

Foreman  riggers    46 

Rigger  helpers   3T4 
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WMk  AooonpUiliM.  On  Nortb  Channel,  St.  Lawrenee  River, 
two  cablewaya  costing-  IT, 000.  exclusive  ot  towera  and  traclia, 
excavated  over  EOO.OOO  tons  of  heavy  etratlfled  llmeatone.  7fi% 
of  thla  was  bandied  In  blocks  of  3  to  IE  tons  and  2S%  In  1-yd. 
Skips.  20,000  to  2G.OO0  cu.  yds.  handled  per  month  the  year  around 
1,000  tons  per  day  wae  averaged.  Delays  on  one  cableway  In  11 
months  due  to  repairs  were  19   hours  and  49  mlnutea. 

XoTliv  0abla«»7«.  In  the  construction  of  the  Southern  Out- 
fall Sewer,  Loulavtlle,  Ky..  two  700-ft.  double  Lldgerwood  cable- 
waye  were  moved  several  tlmea.  Each  time  the  cableway  waa 
,^^^^^^^^^^__^^__^  dismantled  and  two  traveling 
'  cranes  assisted  In  the  movtnx. 
The  towers  were  60  ft.  hieb.  A^out 
20  men  were  employed  In  moving, 
and  the  cost  of  moving  and  setting 
up  each  time  waa  between  $380 
and  t40O. 

Output.  On  the  Holyoke  Water 
Power  Dam  a  cableway  with  a 
cable  2  Ins.  In  diameter,  supported 
by  a.  frame  tower  20  ft.  high  on 
one  side  and  a  similar  tower  100 
ft.  high  on  the  other,  set  with 
a  difference  In  elevation  of  the 
tops  of  40  ft,,  was  used  for  con- 
veying materials.  Moat  of  the 
travel  was  down  srade.  The  total 
span  was  I,61&  ft.,  total  distance 
between  anchorages  2,200  ft  A 
flfty  H.  F.  engine  with  two  drums 
was  uaed  for  hoisting.  The  average 
round  trip  to  the  center  of  the 
span  with  3  cu.  yds.  took,  ten 
minutes.  This  la  at  the  rate  Of  IS 
FlQ.  44.     Sewer  Cableway.        ydg.  per  hour  or  ISO  yds.  per  day. 

Uf*.  In  constructing:  the  Rocky  River  Bridge  at  Cleveland, 
Ohio,  a  cableway  with  a  SOO-ft.  span  was  used.  Thla  was  mounted 
on  towers  which  ran  on  rollers  bo  that  the  whole  machine  could 
be  shifted  sideways.  It  waa  capable  of  carrying  10  tons.  The 
main  cable  was  3  Inches  and  the  load  line  %  ot  an  Inch  In 
diameter.  Once  every  three  months  the  main  cable  was  shortened 
to  take  out  the  sag.  The  line  had  a  life  of  eighty  to  ninety  days 
and  after  being  removed  was  used  on  small  derricks,  etc. 

Th*  Sldffsrwood  Kigli  ^eed  OaMemr.  with  long  spans,  the 
time  required  to  move  the  carriage  along  the  cable  at  speeds 
up  to  600  or  800  fL  per  minute  made  horizontal  transporta- 
tion a  large  item  in  the  cost  of  handling  materials  in  this 
manner,  but  with  the  ordinary  type  of  apparatus  higher  travel- 
ing speeds  were  not  practicable.  The  fall  rope  carriers  were 
damocred  and  the  "buttons"  could  not  be  made  to   retain  their 
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posltloa  on  tbe  cable.  The  effect  o(  Impact  being  somewhi 
proportional  to  the  square  of  the  speed  of  the  moving  loa 
the  neceaBlty  tor  radical  chaiiBee  In  equipment  that  woul 
meet  an  Increase  In  running  speed  of  two  hundred  per  cent  i 
apparent.  For  this  purpoae  Mr,  Bpencer  Miller  has  developed 
new  type  of  "button"  and  a  special  shock  absorbing  fall  roE 
carrier,  both  of  which  are  extremely  IngenlouB  and  effect! vi 
Electric  cableways  so  equipped  have  operated  on  the  Panam 
Canal  work.  '  These  cableways  operated  at  a  running  speed  c 
1,800  to  2.000  ft.  per  minute,  driven  by  General  Electric,  Intei 
pole,  series  wound  railway  type  motors  of  IBO  h.  p.,  woun 
for  5E0  volt  D.  C.  circuit  These  motors  were  equipped  with 
current  limit  automatic  and  hand  control,  whereby  the  operate 
may  cause  the  motors  to  be  accelerated  by  throwing  the  mastei 
controller  handle  to  full-on  posltlon.^the  motors  taking  a  pre 
(letermlned  current  from  the  line.  The  motors  may  be  slowe 
up  by  a  retrograde  movement  of  the  controller  handle,  thus  cut 
ting  resistance  back  Into  the  motor  clre^lL  The  control  pan* 
carries  an  overload  relay  which  throws  the  motor  off  the  line  1: 
case  of  overload  by  causing  the  line  contactors  to  drop  oul 
Before  the  motor  can  again  be  thrown  on  the  line  It  Is  necessar; 
for  the  operator  to  bring  the  master-controller  handle  to  the  o( 
position,  after  which  the  motors  are  started  In  the  usual  man 
ner.  The  brakes  are  electrically- operated  air  lirakes,  as  wel 
aa  friction  clutches,  a  separate  eleotrlcally-drjven  air  compresso 
being  employed.  The  control  arrangement  both  for  the  al 
brakes  and   friction   clutches   la   designed   for   operation   locall; 

These  cableways.  In  a  battery  of  eight  (4  duplex),  have  placei 
about  2,900  cu.  yds.  of  concrete  in  one  day  of  12  hours.  In  addl 
lion  to  handling  forms  and  Iron  work  for  the  day's  work. 

The  hoist  has  cast  steel  gearing  with  machine-cut  teetl 
throughout.  The  diameter  of  the  hoisting  and  conveying  drumi 
Is  Bl  Inches  and  Ihe  hoist  is  geared  to  give  a  hoisting  load  speei 
of  333  feet  per  minute. 

The  duplex  cableway  towers  travel  the  whole  length  of  thi 
flight  of  locks,  about  3,000  feet  There  are  eight  cableways  ii 
the  set,  arranged  on  four  pairs  of  traveling  duplex  towers.  AI 
the  towers  are  readily  moved  along  the  tracks  by  special  electrli 
winches.  The  towers  are  provided  with  brake  apparatus  an< 
locking  clamps.  In  addition  to  the  solenoid  brakes  on  the  pro 
pelling  winches.  This  is  necessary  on  account  of  the  grade  o: 
trackway,  which  is  2.1  per  cent  for  a  large  part  of  Us  length. 


c.y  Google 


r  a«iibl*  end 


1  atMl  dtuiqv  emxw  c 


TABLE  7» 

, Overall  Diraenslons 

Lengtli         Width         H 


Booku,    donUa    slda    sU   atMl    dnmp    oat*    i 


Capac-  Gauge 

Ity   of  Track    ; Ove 

Cu.  Ft    Ins.        Length 


Hand  operated  brakes  (20  per  car  e: 


thirty  SO-ln.  sauKO  36  cubic  feet  capacity  cars, 
t>ove,  from,  flat  cara  and  hauling  about  one  mile, 
r  about  fl.SZ  per  car.  Foremen.  3G  cts.;  teams  and 
B.,  and  laborers,  IS  cCa.  per  hour. 
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In  ■zoaTatlDf  >  liftuk  of  tuiOpas  with  a  It-ft.   face   In   19 
the  following  eQUlpment  and  men  w«re  used: 
10  Bteel  double  side  dump  cars,  38  cubic  feet  capacity, 

3B-ln.  gaUBB  at  172.60 $  726 

2  brake  cars  at  (92.60 186 

2  switches  complete  at  MD.OO SO 

1.600  ft.  of  SO-lb.  rail  and  plates,  etc.  —  600  ft.  of  track 

and  1  turn-out  at  19  ct^.  per  ft 286 

200  ties.  e"xl'  spruce,  6U  ft.  long 4S 

Spikes    and    bolts 40 

Total  cost  of  plant 11.344 


1  toreman  at  13.00. .. 
S  pick  and  bar  men  a 
12  ahovelers  at  fl.SO. . 
1  horae  and  driver  '' 


Total  labor  cost  per  10  houra tiS-t 

The   earth,   which  was  eTtrrmely   hard,   was  undermined   an 
pried  down  with  picks  and  bars,  and  loaded  Into  a  train  of  si 


was  hauled  back  by  one 
well  loaded,  per  day,  wai 
about  1  cubic  yard  of  e 
cost  of  about  IS. 5  centi 
was  spent  od  repoirH  to 


t   tl-'G   per  day 


1  dump  foreman  . 
3  dump  men 

2  brakemen    

1   trackman   


The  earth  was  o 
0  to  16  feet.     The 

haul  was  800  feet. 


^  hardpan  and  sand  and  the  cut  ranged  Irom 

Bll  was  about  9  feet  in  height.     The  average 
Thirteen  hundred  feet  of  track  was  laid  at 


FIs  48.     Tha  Oiiv«r  4-Yard  Car. 

a  cost  of  tTG.     The  average  dally  output  was  S3D  oars,  or  yards, 
making  a  labor  cost  of  about  19  cents  per  yard. 

Care  atmllar  to  these  were  loaded  by  a  30-ton  traction  shovel 
for  10  cents  (contract)  per  yard,  and  dumped  and  hauled  back 
by  boraes  for  T  cents  per  yard,  average  length  of  haul  1,G00  feat. 
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Th«  repairs  on  cars  were  very  high,  amounting  to  about  4  cei 
per  yard,  but  had  stronger  cars  of  the  same  type  been  uaed.  t 
repaira  would  have  been  nominal. 


Fig.  4S.    8-V«n)  Car  in  Dumped  Podtlon. 
A  dlunoiLd  fiun*  donU*  aid*  dnoip  oar  of  wood  and  steel,  cos 

aa  followsi    Pis.  60. 

TABLE  72 

Ity,  Weight, 

Yds.  Lbs.  Equipment  Prli 

4  fl,DOl}    Link  and  ptn  coupling  and  air  brake |11IE.< 

5  11,000    Automatic  coupler,  hand  brake 2TG.< 

S     11,000     Automatic   coupler,   air   brake 32B.( 

12     28.000     Double  trucks,  automatic  couplet  and  air  brake  TEO.( 


A  two-way  anmp  e*t,  dia 
reinforced  with  steel,  costs  a 

mond  frame 
s  follows: 

of  white  oak. 

strong] 

Yds.      Weight 

Trucks 

Gauge 

Brake 

Prlcf 

*.     ,S:I!I 

8         le.soo 

IS            2S,000 

Double 

Standard 

Hand  and  Air 
Hand  and  Air 

'iill 

CAKs  m 

The  manufftcturera  preseot  tlie  following  DKUres; 

Capacity  of  4-Fard  car 3.S  cu.  yds — of  Z  cars  T.B  en.  yds. 

Capacity  of  g-yard  car S.8  cu.  yds. 

Length  of  4-yard  oar  over  all  13'fi — of  2  care  27' 
lADgth  of  E-yard  car  over  all  SS'S" 

A  train  ot  twelve  <-yard  cars  hauls  4S.8  cubic  yards  of  earth. 

A  train  of  six  B-yard  cars  hauls  5B.S  cubic  yards  of  earth:  a 
gain  of  SS  per  cent. 

A  train  of  twelve  4-yard  cars   Is   ]g2   feet  tn   length. 

A  train  of  six  S-yard  cars  Is  13G  feet  In  length. 

I^tteth  saved  Id  "spotting"  by  using  B-yard  cars,  47  faet;  a 
gain  of  2  per  cent  per  train  foot,  and  a  GO  per  cent  saving  In 
time  dumping.  The  increased  diameter  of  wheels  under  an  S-yard 
double-truck  car  enables  a  dinky  to  handle  more  yardaga  than 
with  4-yard  cars. 


Fig.  51. 
Xavolvlng  dtunp  oars  similar  to  Pig.  El  coat  as 

TABLE  73 
Capacity,  Track  Gauge,  Weight, 


18 


5G0 


Caparlty,  Gauge, 


uge. 

Width 

Length 

50 

72 

t2  ' 

SS'A 

78 

96 

S!4 

81 

108 

84 
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Sonble-tmak  platform  eu«  with  wooden  frames  and  ti'uoka 
with  wooden  or  ateet  bolsters  (Fls.  52)  have  the  loUowlns 
capacities : 

TABIDS  7E 


Fig.  52. 
on  both  trucka  add  tl2  to  tl6.     For  : 
to  $20.     For  Btr  brakes  add  150  to  |l 
Cars  similar  to  above  with  steel  frames  (Wd  trucks 


couplers  add  fll 


QuB  with   steel   traniea   similar  to  Fig.   IT   cost  ae 
loiiows: 

TABLE  76 

Capacity.  Gauge,         , Platform ,  Weight, 

Tona  Inches  Lsngth          Width             Lbs.  Price 

2  to!                   20  4'9-  3'0-                  500  »28.00 

2  to  3                   21  5'0"  3'4-                  650  29.00 

a  to  3                   24  «'0"  4'0"                  640  33.00 

OrOarllv.     In  orterlng  cars  or  making  Inquirlea  from  manlt- 
facturera  the  loUowlng  points  should  be  noted. 
Oauga  of  track. 

Weight  of  rail  on  which  care  run. 
Radius  and  length  of  sharpest  curve. 
Style  of  car   (give  number  of  catalog  cut  nearest  to  your  re- 

■lUlremeatB). 
Material  to  %e  handled  and  Its  weight  per  cubic  toot 
Capacity  of  car  In  tons  or  cubic  feet. 
Give  dimensions  of  car,  If  possible. 
Any  llmltatlona  as  to  height,  length  or  width. 
Btyle  of  coupling  and  drawbar. 
Distance  from  top  of  rail  to  center  of  drawbar. 
Uettaod  of  operation — hand,  animal^,   stetun   or  electricity. 
Whether  to  be  used  singly  or  In  trains. 
Number  cars  to  a  train. 
Diameter  of  wheels  and  azlea  aJreody  in  use.   If  new  cars  are 

to  be  used  with  old  ones. 
Style  of  axle  boxes.  If  inside  or  outside,  roller  bearings,  etc..  If 

with  or  without  springs. 
Any  other  points  to  be  considered. 

I>«pr*oUttoiL  and  Bapalrt.  Ten  new  dump  cars,  some  with 
steel  and  some  with  wooden  bottoms,  costing  |B0,  drawn  by 
horses,  had  a  life  of  4  years,  and  averaged  tl.7B  per  car  per 
mouth  for  repairs  the  tirst  18  months. 

The  following  tables  give  the  original  cost  and  average  repairs 
per  month  on  about  22,000  cars  on  a  large  railroad  system.  I  am 
indebted  to  Mr.  J.  Kruttschnltt  for  the  data  from  which  it  has 
been  complied. 

arXBL  OB  STSSIi  VtmVUnAMB  CABS 


Type  of  Car 

Original  Cost 

Monthly 
RepaSt 

1,210.00 

J 
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TABLE  T8 

Monthlj' 

Cost  of 
Type  of  Car  OrtsiDai  Coat         No.  of  Cars         Repairs 

Bollaet     t  eSS.DS  4G7  14.78 

Box    440.00  3,247  3.92 

Coal    56T.B8  127  8.79 

Flat    681.20  612  1.03 


.  ?. 


Oil    1,800  00  247  ]3!0S 

Stock    «t0.00  2.T0O  s.ei 

The  aversKS  coat  of  repair*  on  Bteel  underframe  oars  was 
12.79  and  on  wooden  cors  14.04  per  month. 

Reports  from  various  railroads  Indicate  tbat  the  averax*  cost 
of  repairs  of  wooden  cars  varies  from  |3B  to  tSS  per  car  per 
year,  and  of  steel  or  steel  underframe  cars  varies  from  (3 
to  tlO  per  car  per  year.  The  average  life  of  a  wooden  car  la 
about  IS  years,  and  of  ateel  cars  about  26  years. 

The  cost  of  repairs  on  oars  per  year  in  percentage  of  the 
orlstnal  coat  Is  as  follows; 

Type  Steel  Cars  Cars 

Ballast   

Coal  '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. '.'.'.'.'.'.'.'.'.'.'.'. '. '. . 

FiaT'! .!  ■.!!■.!;'.;"!'.;;;'.":;■."!!!  1 : 

Oondola  or  ore 


In  the  Ranroad  aazette.  October  11,  1907.  Mr.  William  Mahl. 
comptroller  of  the  Union  Pacific  and  Southern  Pacific  railways, 
gives  some  valuable  data  as  to  the  life  of  equipment  on  tb(> 
Southern  Pacific  liallway. 

The  following  are  averages  for  the  period  of  six  years,  litf 
to  1907,  the  coats  being  the  average  coat  per  year. 

E^ipendlture  on 

Class  No.  Serviceable         Repairs  Vacated 

Locomotives    1.640  tS.ItS  |1S3 

Passenger  cars    1.604  759  104 

Freight    cars    42,983  70  11 

In  "repairs"  are  Included  the  annual  expenditure  for  repairs 
and  renewals  of  each  locomotive  of  car,  other  than  the  expendi- 
ture tor  enulpment  "vacated,"  In  "vacated"  Is  Included  the  coal 
of  equipment  destroyed,  condemned  and  dismantled,  sold  or 
changed  to  another  class. 

Prom  1891  to  1907,  a  period  of  17  years,  the  average  number 
of  freight  cars  "vacated"  each  year  was  3.63  per  cent  of  the 
total  number  In  service.  Dividing  100  by  this  3.63,  we  get  27H- 
which    Is,    therefore,    the    average    life    In    years    of   each    freight 


CARS  ISl 

car.  Tlieae  cars  were  nearly  all  wooden  ears,  of  which  the 
coat  of  a  box  car  did  not  exceed  1450,  (excluding  air  brakes. 

The  number  of  freight  cars  constantly  In  repair  shops  was- 
6  per  cent  of  tbs  total  nuinber  for  the  three  montha  ending 
March  31,  according  to  Statistical  Bulletin  No.  4  of  the  American 
Railway  Association.  For  tlie  prevloua  quarter  the  percentage 
was  EH  per  cent.  Each  car  averaged  23t(  mllea  traveled  per  day. 
The  above  QgureB  are  baaed  upon  averages  of  almost  2,000,000 
freight  cars.  In  Group  IV  (Virginia.  West  Virginia,  North  and 
South  Carolina)  there  wore  i!4,l)00  cars,  7  per  cent  of  which  were 
fn  the  repair  shop  at  any  one  time.  This  group  made  the  poorest 
showing  of  all. 

On  the  Panama  Canal  work  during  the  six  months  ending 
June  30,  1910,  the  cost  per  day  of  repairs  to  cars  Of  all  klnda 
was  11.03.  For  the  same  period  the  cost  of  repairs  to  plant  and 
equipment  per  unit  of  work  done  was  as  follows: 

Item  Cu.  Yds.         For  Cu.  Td. 

Cry   excavation    10,516,443  $0.079B 

■Wet  excavation    6,274,633  0.0713 

Concrete    685,469  0.1741 

Sand 318,028  0.2789 

Dry  Oil'  '.'.'.'.'.'.'.'.".'.v.'.'." !!!".';;!!"!!!!!  i,9i3,'983  oiooaB 

Wet   all    1.558,746  0.0687 

Tlia  oompartmeiit  type  of  rook  oar  is  now  being  used  by  the 
1,08  Angeles  Pacific  Railway  Co.,  and  It  has  proved  very  succeaa- 
ful.  In  this  type  of  car  a  box  la  built  on  an  ordinary  flat  car 
having  a-  floor  raised  about  2  feet  along  the  center  line  of  the 
car  and  sloping  to  each  side.  This  box  is  divided  into  twelve 
or  more  compartments,  each  having  two  doora,  one  on  each  side  of 
the  car.  The  teamster  drives  his  wagon  along  the  side  of  the 
car  and  adjusts  a  hoard  between  hia  wagon  and  the  car  which 
prevents  the  apllllng  of  any  rock  on  the  ground.  He  then,  with 
his  shovel,  looaens  the  hook  holding  the  door  in  place,  which 
allows  It  to  swing  up  and  dlacharge  the  whole  two  yards  which 
each  compartment  contains.  The  whole  operation  Is  consum- 
mated In  about  one  minute,  Mr,  H.  R.  Fostle  gives  the  following 
bin  of  lumber  for  building  such  «  box  on  a  34-foot  flat  car: 
«— 2i    4  in.  X  18  ft.  12— 4  I    4  in,  i    8  ft. 

8— 4x    »ln,  xl«ft.  4— ,2  k  16  in.  X  ion, 

60— 2  J  12  m.  118  ft.  ,  -L 

Total.  2,613  ft,  at  |22  per  M  ft  — 168.16. 
He  does  not  give  the   amount  of  tMiIts  and   Iron  required,   but 
■avB  that  the  shop  foreman  of  the  railroad  told  him  that  each 
oar  costs  a  total  of  t2G0. 


L)jl.:a..i.  Google 
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CARTS 

rt*,  one  horae,  nlth  three-Inch  tires,  cost: 


For  hoppers  10  inches  deep  add.. 


.60 


Ten  new  railroad,  one-horse  dump  carts,  some  with  steel  and 
some  with  wooden  hottoma,  coat  IQO  each.  Repairs  coat  tl.TE  per 
month  each  during  eighteen  months'  use.  Six  old  carts  about 
two  years  old  averaged  (2  per  month  for  repairs  Tor  twelve 
months.  Other  carta  alao  averaged  12.  The  life  of  wooden  dump 
carts  Is  about  five   years. 


Fig.  54. 

Mr.  C  J.  Huuer  says  that  average  dump  carts,  without  a  tall- 
board,  hold  about  0.6  cu.  yds.  of  earth,  or  0.3S  cu.  yds.  of  rock. 

From  Morris's  data,  quoted  by  Mr.  H.  F.  Gillette  in  "Earth 
Work  and  Its  Coat,"  the  average  apeed  of  a  cart  la  100  feet  per 
minute  and  the  average  load  %  cubic  yard  on  a  level  and  'A  cubic 
yard  on  steep  ascents  such  as  when  matting  railroad  fllls;  and  the 
lost  time  for  each  trip  In  loading  and  dumping  averages  four 
minutes;  theae  data  having  been  obtained  on  aome  150,000  yarda 
of  work. 

In  a  great  deal  of  one-horse  cart  work  It  can  he  so  arranged 
that  one  driver  attenda  to  two  carts,  the  undrlven  horse  being 
trained  In  a  very  few  days  to  follow  hla  leader. 


CABTS  IM 

ta  Hlmllar  to  Pig.  EG.  havlns  a  capacltr 
of  21   cubic  feet  and   welching  985  pounds,  coat  %9». 

Vtok-up  okrta  or  beam  trucka,  having  two  wheels  and  a  raised 
Eule,  are  used  for  picking  up  and  h&uHng:  Iran  pipe,  timbers, 
structural  shapes,  etc. 


FlB,  ts.    Spreader. 

They  are  usually  drawn  by  hand. 

Diameter  ot  wheels,  40  Ins.;  weight,  400  lbs.;  price.. 
Diameter  of  wheels,  48  Ins.;  weight,  450  lbs,:  price., 
DlAmeter  of  wbeels,  64  Ins.;  weight,  BOO  lbs.;  price.. 


c.y  Google 


HANDBOOK  OP  CONSTHUCTION  PLANT 

CEMENT  SIDEWALK  AND  CTTBB  FORMS 


Adjustable  ateel  sidewalk  and  curb  forma  are  rapidly  coming 
Into  use,  and  where  tbe  amount  of  work  Is  large,  their  extra  coet 
l«  JustlQed. 


Fig.  ee.     Thit  Cut  Showa  the  Um  of  the  «-lnchTadlu*  Curva 

TABLE  79 — SIDE  RAILS   (RIQID) 


:;;,.;;..;:::::. .16:00 

Ralls  shorter  than  10  feet  to  be  used  In  "ending  up"  worlt  may 
be  purchased  at  a  coat  proportionate  to  the  10  ft.  lengtha;  1.  e., 
a  5  ft.  length  would  oost  one-half  the  amount  of  a  10  ft.  length. 

Flexible  side  ralla  are  made  In  any  length  to  make  any  dealred 
radius,  at  the  same  jiroportlonate  prices  as  the  rigid  side  raila. 

TABLE  80— SIDEWALK  DIVISION  PLATES 

Width  of  , Cost  of  Plates , 

Sidewalk  1"  Depth      6*  Depth      6"  Depth 

S  feet lO.BO  tO-SE  10.80 

4  feet     TO  .86  1.06 

8  feet .86  1.06  l.SO 

6fe«t 1-00  1.26  l.« 


C&MBNT  SIDEIWALK  AND  CURB  FORMS 


TABLE  83— CURB  DIVIDING  PLATES 

Thfokneaa 


1  Tools.  The  fallowing  are  net  prices  at  Chicago 
for  tools  vsea  In  constructing  and  flnlshlng:  cement  eldawalka. 
The  prices  are  for  Iron  nickel  plated  tools. 


JOINTER 
2\  In.  wide,  e  In.  long,  each fO.G4 

NARROW  JOINTER 

IK  In.  wide,  8  In.  long,  %  In.  blade,  each tO.eO 

IS  In-  wide,  8  In.  long,   >A   In.  blade,  each SO 
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STRAIGHT  END  JOINTER 

8  In.  Wld«,  9  tn.  louK,  H  In.  de«p,  each fO.SO 

NARROW  STRAIOHT  END  JOINTER 

IV  in.  wide,  8  In.  long,  %  In.  blade,  each 10. SO 

1%  In.  wide,  B  In.  long,  <4  In.  blada,  each «0 

DRIVEWAY  GROOVE B 
The  following  are  net  prlcee  for  driveway  sroovers,  S  In.  wld* 
and  !>  In.  Ioqk: 

Groover,  K   In.  deep,  each |1.10 

Groover    half   rounS,  each 1,10 

A  «-ln.  V-groover,   H  in.  wide,  %  In.  deep,  coata  B2  Cta.  each. 

STRAIGHT  END  GROOVER 
f-ln.  V-groover,  %  in.  wld«,  %  in.  deep,  each tO.CO 


The  net  prices  of  Adgere,  %  In.,  i%  in.  and  6  In.  long,  are  as 
follows: 

%  In.  turned  edger,  each Ifl.SS 

%  In.  turned  edger,  10  in.  long,  each 1.3t 

NARROW  BDGBR 

S  In.  long,  1*  In.  wide,  each tO.tO 

S  in.  long,  1^  In.  wide,  with  guide 6i 

A  reveralble  handle  edger,  right  or  left,  1  In.  tnmed  edge,  K  In. 
radluB,  S  In.  wide  and  S  In.  long,  costs  60  cta. 

CIRCLE  BDGBRS 
*-ln,  radius,  each ID.4E 


^•In.  radluH,  each.. 


A  square  edger  3  Ins,  wide,  6  Ina.  long,  both  edges  rounded, 
with  IW-in.  cutting  edge,  coate  7B  cts.  Bevel  edgers.  111  Ins. 
wide,  S  Ins.  long,  with  either  %-ia.  bevel  or  K-in.  bevel,  can  be 
bought  at  S3  cts.  each.  Corner  tools,  one  end  straight,  the  other 
curving  back,  6  In.  long.  14  ina.  wide,  also  cost  GS  cts.  each. 
Curbing  edgers  with  2  In.  turned  back  with  radius  of  1^  Ins., 
tH  Ins.  wide.  SH  In.  long,  cost  11.03  each.  Raised  (tuck) 
pointers,  ft,  <4,  ft,   %   or  K-in.  sire,  cost  4G  els.  each. 

Long  handled  HnlBhlng  tools  coat  as  follows: 

Trowel  with  one  long  adjustable  handle,  one  short  handle,,  one 
wrench;  price,  15  In.,  t^'■  H  In.,  16,  Jointer,  with  one  long  han- 
dle, one  ehort  handle,  one  wrench;  price,  (!•  Edger,  same  equip- 
ment, H.    Six-ft.  oompasaea,  tS.fiO. 


..y  Google 


CEMENT  TESTDra  APFASATXTS 


On  large  ooncrete  Joba  It  Is  deslnible  that  all  oement  ahall 
be  tested.  The  uaual  practice  Is  to  engaKe  &  specialist,  who  eenda 
A  representative  to  obtain  samplea  from  the  Job  for  testing  at  bla 
own  laboratory.  Tbla  Is  undoubtedly  the  best  way,  but  where 
work  le  located  far  from  large  cities  testing  In  this  manner  Is 
very  expensive.  The  way  this  difficulty  Is  generally  overcome  Is 
by  selecting  samples  from  the  cars  immediately  before  they  leave 
tbe  factory  and  then  sealing  the  cars.  On  work  where  these 
metbods  cannot  be  used,  a  Held  laboratory  can  be  Installed. 

Such  a  laboratory,  exclusive  of  the  building,  water  supply,  and 
V  pieces  of  furniture  will  cost  aa  follows: 

1  Cement  testing  machine |1S6. 

Or  1  Improved  cement  --   - -■-■    " 

1  Percentage  scale  H 

;tlon  KB    - 

ELl  van  lied  li 
1  Set  Qilmore  needles. 
I~18  oi.   measuring  gla 


fa. 

Tw- 

itr.."::::::::::::::: 

"13 

.70 
it  sieves,'  i'li,  'lOD  and  200,  with  lid  and  boN 
I  Set  sand  teat'aieves,  SO,  SO,  with  lid  and  bottom,  bra^s.. 

TotAl.   t3Se.lt,  or 1208.18 

Shipping  weight,  600  pounds,  or 50O  lbs. 

Where  any  considerable  amount  of  testing  Is  to  be  done 
•everal  more  gang  molds  with  some  sort  ol  damp  closet  aia 
desirable,  costing  on  extra   t30  or   140. 


c.y  Google 


HANDBOOK  OP  CONSTRUCTION  PLANT 


CHAIN  BXLTS 

(Bee  Beltltig  for  Power  Purposes.) 


Chains  possess  about  %  the  strength  of  single  bars  of  Iron. 
They  should  be  very  carefully  legted,  ae  one  weak  link  meana 
that  the  whole  chain  is  weak.  The  diameter  of  sheaves  or 
drums  should  not  be  less  than  thirty  times  the  diameter  of 
the  chain  Iron  used,  and  for  hoisting  purpoaes,  chains  should 
be  of  short  links  with  oval  aides.  The  life  of  a  chain  is  greatly 
increased   by    frequent    lubricating   and    annealing. 

B.  B.  Oimna  chain  Is  of  refined  Iron  having  a  tensile  strength 
of  48.0D0  pounds  per  square  Inch,  and  is  for  ordinary  use.  B.  B.  B. 
Crane  chain  Is  of  Iron  of  60.000  pounds  per  square  Inch  ten<iI1e 
strength. 

Speoia)  Dreds*  chain  fa  of  Iron  of  SS.OOO  pounds  per  square  Inch 
tensile  Htrength.  In  the  following  tabl«  the  safe  load  should 
be  taken  as  %  the  "proof."  The  breaking  strength  is  about 
double  the  "proof." 


c.y  Google 
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15  foot  length 
12  foot  lenKth 

16  foot  length 
16  foot  length 


Diameter 
of  Iron 


TABLE!  84 
I  AND  WEIQHT  OP  CLOSE  LINK  CRANE 
ES  OF  KQUrVALBNT  HEMP  CABLES   <UNWIN) 

Weight      Breaking      

in  LIh.        atrwiBth      Load . 


per  Fathom    In  Tons 


Testing       Girth  of  Wt,  Of  Bope 

T — a  ■_    Equivalent  In  Lbs.  pet 

Ropa  In  Ina.     Fathom 


.76 


IS 


18.S  12%                 B4S 

23.fl  13S                 4l6 

27.  16                     49% 

TABLE  8B 
STRENGTH   AND    WEIGHT    OF    STUDDED    LINK 
CABLE    (UNWIN). 

eight     Breaiting     Testing  Girth  of  Wt.  of  Rope 


6B.W 


CHAIN  BLOCKS 

For  moving  loads  vertlcolly  where  great  power  Is  not  obtain- 
able and  speed  Ib  not  a  requisite,  chain  blocks  are  the  best  meuns. 
Tbese  are  made  in  three  types,  triplex,  duplex  and  dlSerentlal. 


Fig.  68. 
These  are  mode  In  three  types,  triplex,  duplex  and  differential. 
82  pounds  and  overhauls  31  feet  of  chain,  with  the  duplex  he 
pulls  ST  pounds  and  overhauls  53  feet  of  chain,  and  with  the  dif- 
ferential three  men  pull  216  pounds  and  overhaul  30  feet  of  chain. 
TRIPLEX  BLOCKS 


Z  88 
Weight,  Lbs. 


Hoist 
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DIFFERENTIAL  BLOCKS 


9H 


122 


30. 


.00 


Hoist 


1.70 
2.00 


Chain  blocks  kept  well  oiled  and  kept  under  cover  where  grtt 
and  dirt  cannot  enter  the  gears  Bhould  have  &  life  at  from  five 
to  twenty  years.  On  outside  work  where  sand  and  grit  la  allowed 
to  enter  the  gears  the  life  of  a  block  Is  reduced  very  much,  and 
repairs  may  coat  aa  much  as  GO  per  cent  of  the  first  coat  annually. 
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Cbutes  for  stone  or,  In  fact,  almost  any  material  muat  b«  lln«d 
with  sheet  Iron  or  steel  to  prevent  ezcesslvs  wear.  Sooner  or 
later  a  hole  weara  In  theae  sheets  and  It  la  theo  necessary  to 
renew  the  entire  piece. 

Wltherbee,  Sherman  ft  Co.,  at  MlnevlDe,  N.  Y.,  use  bar  steel  tor 
lining  their  ore  chutes.  The  bars  are  %ls6  Inches  In  slie,  end  when 
worn  are  replaced  by  a  new  piece.  In  this  way  no  steel  la  wasted 
and  the  time  spent  In  repairs  Is  much  lessened. 

Dolese  &  Shepard,  In  their  new  a  tone-crushing  plant  In  Cht< 
caso,  at  all  points  where  the  crushed  stone  drops,  have  made 
pockets  where  a  certain  amount  of  the  material  collects,  and 
oaves  the  chutes  and  bins  Irom  excessive  wear  at  these  points. 

Asfl*  nctMMloa  WMTOn  elnitai  for  hard  and  soft  coal  may  be 
economically  used  In  construction  work  for  placing  concrete  and 
transporting  other  materials.  They  are  adapted  to  Indellnlte  ex- 
tension, but  each  section  Is  In  Itself  an  Independent  chute.  The 
prices  of  chutes  IS  Ins.  wide  at  top  and  IT  ins.  at  foot,  made  Of 
No.  IS  black  sheet  steel  with  heavy  end  bands,  weighing  about 
6U  lbs.  per  foot,  are  as  follows: 

E  ft  lengths,   each t2.G0       10  ft.  lengths,  each IG.OO 

6   ft.   lengths,  each U.OO       IS  ft.   lengths,  each S.OO 

8   ft.  lengths,  each 1.00 


A  chute  constnioted  of  aheet  steel  and  angle  Iron  so  as  to 
hook  on  any  car  or  wagon  Is  made  In  three  stock  sizes  and  In 
many  cases  efFects  great  saving  In  the  cost  of  unloading  material 
from  cars.      (See  Fig.   69.) 


Weleht  Price 

%  yard  capacity  or     %  ton  of  coal 250  lbs.  140.00 

1      yard  capacity  or     %   ton  of  coal 2TG  lbs.  SO. 00 

IM  yard  capacity  or  1       ton  of  coal 32 G  lbs.  60.00 

Bated  as  fourth  class  freight 
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Another  chute,  or  "Adjustable  Car-side  Hopper,"  is  bo  arranKod 
that  the  front  can  be  adjusted  to  any  convenient  height,  and  can 
be  emptied  gTadually  or  the  discharge  cut  ofF  entirely.  (S«e 
Fig.  60.) 


Price 
t4G.D0 
54.00 
S7,B0 


SllclterB 
Medium 


OLOTHINa 

Rubber  coats,  13  to  ft. 

on^Bs  csoTRnro 

PRICE  PER  DOZEN 

Yellow 

Black 

'llTollHt: 

2.60  to      3.B0 

D.3l.za..y  Google 


OONVEYOBS 

(See  Excavators) 
BaU  oonTaron  were  flrst  used  In  ISSS  and  since  that  date  have 
attained  great  popularity  as  a  means  of  conveying  all  sorts  of 
solid  mateiiala.  The  great  advantages  of  belt  conveyors  are  the 
small  horsepower  required  to  drive  them,  their  nolaelesB  operation 
and  large  capacity. 

e  mixing  plant  In  New  York  City 
3  Wide,  traveling  at  a  speed  of  400  feet 
per  minute,  and  carrying  the  concrete  from  the  mixer  to  the 
forma,  required  but  I   horsepower  to  drive  tt.     The  belt  wlilcb 


carried  the  materials  to  the  mixer  was  30  Inches  wide,  Z2B  feet 
long  and  had  a  rise  of  34  feet.  It  traveled  at  a  speed  of  3B0 
feet  per  minute  and  required  but  6  horsepower  to  drive  It  witli 
Its  load  of  100  tons  per  hour.  In  the  Transvaal  a  belt  with  a 
borliontal  carry  of  200  feet  and  a  vertical  lift  of  48^  feet,  oon- 

13G 
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veylnc  T1.4  tons'  per  bour.  required  S.l  horsepower  to  drfve  It. 
A  belt  wltb  a  boriiontal  carry  of  GOO  feet  and  a  vertical  lift  of 
!61i  feet  required  8,6  horsepower  to  convey  90  tons  per  hour,  and 
2.9  horsepower  to  drive  the  unloaded  belt. 

Tb»   eapadtr  of  IMIt   oonrmyotm   Ib   sfaoWn   In   two   diagrams 
(Figs.  61  and  SZ).  published  by  Mr.  R.  W.  Dull  In  the  Chemtoal 


I  4.0 


Wittth  of  Belta. 


August,  1909.  These  are  based  on  good  feed- 
ing conditions  and  variations  as  great  as  50  per  cent  are  likely. 
Some  of  the  curves  are  stopped  off  at  certain  sized  belts,  as  with 
large  pieces  It  la  not  advisable  to  use  a  conveyor  any  narrower. 
regardless  of  what  i^apaclty  Is  required.  It  Is  advantageoua  to 
Install  a  feeding  device  of  some  kind  If  the  feed  is  Irregular. 
Materials  should  be  delivered  to  the  belt  In  the  direction  of  mo- 
tion of  the  belt  and  with  as  near  the  same  velocity  as  posslbla 
Wui>  Small  belts  of  stitched  canvas  or  woven  cotton  are 
often  used  and  are  usttally  well  oiled.    For  large,  permanent  con- 
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■wyon,  rubber  belts  compoaea  on  a  cotton  duck  foundation  are 
:  satlBfactory.  Mr,  Oeaige  Frederick  Zlmmer  In  Catiier'» 
T  August,  19D9,  BlveB  the  following  table  BhowInK  the 
wear  on  different  materials  subjected  to  a  uniform  sand  blaot 
for  4G  minutos: 

Rubber  belt  lA 

Rolled  steel l.B 

Caat  Iron SJ 

Balata  belt.  Including  gum  cover 5.0 

Woven  cotton  belt,  bleb  grade «.fc 

Stitched  duck,  higb  grade 8.0 

Woven  cotton  belt,  loV  grade 9.0 

The  rubber  covering  performs  two  oflllCM,  that  of  raalstlng  wear  . 
and  that  of  preventing  moisture  from  reacblng  the  body  of  the 
helt. 

9h»  nnmbM  of  pllss  nMMmary  ta  given  by  Ur.  C.  K.  Baldwin. 
Belts  IZ  to  14  Inches  wide,  not  less  than  3-ply:  18  to  10  inches 
wide,  not  less  than  1-ply;  22  to  28  inches,  not  less  than  S-pIy,  and 
SO  to  >t  Inches,  not  less  than  fl-ply.  The  tension  on  a  belt  must 
not  be  more  than  SO  to  26  lbs.  per  Inch  per  pl7  and  a  good  belt 
should  have  a  breaking  strain  of  400  lbs.  per  Inch  per  ply. 

Belts  are  usually  troughed  because  this  Increases  the  capacity. 
A  sufficient  number  of  Idlers  should  be  provided,  as  this  lessens 
the  chance  of  damage.  Idlers  should  be  kept  well  lubricated  with 
a  viscous  lubricant  as  oil  is  liable  to  spill  on  the  belt.  Th« 
best  method  of  Joining  belts  Is  with  a  butt-joint  held  together  by 
clamps. 

Oosla.  For  contract  purposes  the  belt  conveyor  ts  generally 
mounted  on  a  more  or  less  elaborate  wooden  fromewoTk,  housed 
or  otherwise,  the  cost  of  which  must  be  estimated  in  accordance 
with  the  special  conditions  and  design  of  the  outfit.  The  belt 
conveying  apparatus  proper  consists  of  a  driving  mechanism, 
which  la  often  belted  or  sometimes  directly  connected  to  electric 
motors:  the  Idlers  and  belts:  and  the  troughing  rollers.  The  price 
will  vary  considerably,  approximate  ones  onty  being  here  given 
for  purposes  of  rough  e 


TABLE 

89 

Belt 

Maximum 
Dlam.  of 

MaZrlaf 

Speed 

Weightier 
Ft.  for  Belt, 
Return  Idlers 

SeWt. 

12- 

2- 

np  to  200  ft. 

14  IDs. 

1  2.E0tot  4.00 

18- 

84- 

e- 

tfpt?20o'ft. 

SO  lbs. 
40  lbs. 

4,00  to      <.2G 
6.76  to      8.76 

7- 

T- 
B-. 

Up  to  20O  ft. 
per  minute 

ez  lbs, 
100  lbs. 

lO.BOto    14.26 

■Depecds  upon  kind  of  belt. 
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Vote.  At  speed  ot  SOO  ft.  per  minute  a  1!"  belt  should  not 
carry  material  more  than  %'  in  diameter;  8'  belt,  material  not 
more  than  1%'  In  diameter:  24"  belt,  not  tarser  than  3-;  SO-  b«lt, 
not  larEer  than  4";  36"  belt,  not  larger  tjian  8'  In  diameter. 

When  speeds  up  to  GOD  ft.  per  minute  are  used  material  lars^r 
than  2"  size  Is  not  lllcely  to  stay  upon  the  large  belts  and  for 
material  1"  and  larger  a  belt  no  smaller  then  18'  should  be  uaed. 

W-  B.  Ingalla  says  that  the  cost  of  a  IS"  belt  plant  capable 
of  Tnnnlng  at  300  ft.  per  minute  vould  be  about  (800  for  lengths 
of  100  ft.  each,  and  If  properly  Installed  would  consume  about  8 
to  3U  horsepower.  He  says  that  the  cost  of  repairs  should  be 
about  12^i  per  cent  per  annum  upon  the  cost  of  plant  If  given 
such  service  that  the  belt  will  last  about  five  years;  while  If  th« 
belt  la  HO  used  as  to  last  only  2%  years  the  repair  cost  must  run 
up  to  about  20  per  cent  per  annum.  In  one  actual  case  in  a  plant 
where  many  belt  conveyors  were  used  repairs  did  not  average 
more  than  12(4  per  cent. 

Mr.  George  F.  Zlmmer  Is  an  English  authority  for  the  state- 
ment that  the  cost  of  repairs  for  100  ft.  of  traverse  varies  from 
%c  to  Ic  per  ton  per  100  ft.  for  coal,  to  3c  for  coke  and  8c  for 
sulphate  of  ammonia.  Thes«  flKures  are  given  also  In  the  table 
follawlng. 
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Ur.  Bdwln  H.  Hesalter  snys  that  for  ordinar;  mine  run  ore' 
the  largest  lumpa  of  which  do  not  contain  over  1  cubic  foot,  a 
si)"  conveyor  la  suitable.  BlseB  of  lumps  which  may  be  carried 
by  th«  savAral  sises  of  conveyors  are: 

Lnmpa  Conveyor  •Tons  per  Hour 

It-  90- 

I-  84- 


1- ■  IJ- 

Speeas  up  to  400  tt  per  minute  may  be  used  and  TOO  n.  in 
Bpeolal  casea 

InoUnatlOn  Should  t>e  limited  to  £0*  from  horlsontal,  but  Z<° 
may  be  used  with  steady  feed  and  line  material.  Life  of  belts 
varies  with  tonnage.  It  correctly  designed  and  made  of  proper 
materials  on  large  conveyors,  belt  renewals  will  approximate  O.Ic 
per  ton  of  ore.  Coat  la  greater  on  small  conveyors  than  on  large 
ones.  Horsepower  required  will  average  about  O.OODIC  horse- 
power per  ton  per  foot  of  horizontal  distance  carried,  plus  0.001 
horsepower  ton  per  foot  of  height  elevated. 

Avtomatla  xsTarallila  trlppars  are  designed  to  dtetrlbute  mate- 
rial carried  by  belt  conveyors  on  long  piles  or  large  bins.  They 
travel  on  a  track  between  two  points,  automatically  reversing  and 
discharging  their  load  continuously.  They  can  be  bo  regulated  as 
to  dlscharse  at  one  point.    Their  cost  Is  about  as  follows; 


Width  of  Bolt, 

Inohee                              Price 

5;:::::;::::;::::::'i5S 

Width  of  Belt 

Inches                              Price 

which  they  are  moved  along  a  track  by  hand. 

Width  of  Belt.                                   Width  of  Belt, 

Inchei                              Price             Inches                              Price 

||::::::::::::::::::'{l!         !|  :::::;::;;:::::;:;'iS 
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40 

_.,.  ...        _,.        _        __  __.,        46 

"%  ■  --■  

PDl]*7a  are  of  cast  Iron  on  hollow  steel  shafts,  turning-  In  cast 
Iron  bracheta  mounted  on  hard  pine  or  steel  base,  for  attaching 
to  BtilnKers. 

Chdd*  UlMs  are  of  cast  Iron  and  consist  of  two  Inclined  pulleys 
mounted  on  cast  Iron  brackets- 
Width  of  Bait, 

Inches  Troughing  Idlers      Return  Idlers        Oufde  Idlers 


^S 

.9.  0 

bM 

['x21'  buckets  capable  of  running  at 
a  speed  of  lO  ft.  per  minute,  should  cost  about  tS.SOO  per  100  ft. 
length,  which  Includes  the  driving  mechanism  and  an  electric 
motor.  The  power  needed  to  operate,  about  1  horsepower;  re- 
pairs and  renewals  for  a  number  of  years  would  average  from  I 
to  2  per  cent  per  annum  on  the  first  cost  This  of  course 
does  not  include  depreciation.  For  this  opinion  I  am  indebted 
to  W.  R.  Ingalls,  who  has  been  quoted  above. 

Mr.  F.  W.  Parsons  is  authority  for  the  statement  that  A  con- 
veyor »B  ft.  long  and  a  cross  conveyor  71  ft.  long  for  conveying 

•  Minimum    depth    of   strtnger   allowable    with    Standard    Idler 
t  Maximum    width   of   stringer   allowable   with    Standard    Idler 
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coal  Into  a  boiler  house,  including  miter  gears,  countershaft,  eelf- 
olllns  pillow  block,  sprockets,  etc.,  should  cost  about  $4TE  t,  o.  b. 
factory.  For  driving  machinery  from  main  shaft  to  counterahaft 
and  from  countershaft  to  lead  shaft  tIE  ought  to  be  added  to 
this,  and  flTE  for  lumber,  bolts  snd  Iron  for  chutes,  and  fSOO 
(or  erection,  total  cost,  exclusive  of  frelgbt,  being  t9IB. 

Belt  ahTatOT.  The  life  of  belts  of  the  same  grade  varies  widely 
between  lltnite  according  to  tonnage  carried,  the  length  of  belts, 
and  the  economic  layout  of  the  whole  arrangement.  On^  large 
belts  of  course  tbe  cost  for  repairs  par  unit  of  materlEU  delivered 
will  be  considerably  smaller  than  on  small  belts.  For  special 
work,  such  as  crusher  plants  and  outnts  of  similar  kind,  the 
operation  1h  almost  automatic  and  with  the  exception  of  renew- 
als which  can  be  made  rapidly  there  is  practically  no  inteirup- 
tlon  to  continuous  ecrvlce. 


Pig.  M. 

At  the  Union  Stock  Yards  in  Chicago  a  belt  carrier  with  Si'xH" 
buckets  and  a  vertical  lift  of  S8  feet  with  a  3B-ft,  horizontal 
run  had  been  In  operation  about  Ave  years  handling  an  average 
of  2.E00  tons  of  coal  per  week,  with  no  cost  for  repairs,  and  In 
1908  wai  not  likely  to  need  repairs  for  another  live  years. 

In  Pittaton.  Pa.,  operating  on  a  2E°  incline  and  conveying  coal 
SEE  feet  with  48"  wide  buckets,  a  belt  carrier  installed  in  19(12 
handled  110,000  tons  a  month  and  after  four  years  was  In  excel- 
lent condition.  Cost  of  repairs  averaged:  materiel,  .04c  per  Ion 
handled;  labor,  .QSc  per  ton  handled,  these  repairs  being  the  re- 
newal of  the  carrier  rollers  and  the  driving  pinion  of  the  head 

The  Illustration   (Fig.  64)  shows  a  twenty-four  inch  conveyor 
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one  hundred  re«t  long-  supplied  Cliarles  F.  McCaba  by  the  Robins 
Conveying  Belt  Co.,  for  removing  10,000  cubic  yards  of  earth 
and  rock  at  ISlst  etreet  and  Jerome  avenue.  New  York.  The 
picture  shows  the  very  disadvantageous  clrcumBtances  under 
which  such  a  belt  conveyor  will  work  to  advantage.  Earth 
was  shoveled  on  to  the  conveyor  by  hand  and  was  discharged 
Trom  "the  head  end  to  wagons.  Pieces  larser  than  a  man's  head 
were  frequently  placed  on  the  conveyor,  and  were  carried  suc- 
cessfully, although  It  ran  at  times  at  an  upward  Inclination  of 
over  23  degrees.  A  Mundy  engine,  located  In  a  pit  beneath  the 
tail  end,  drove  the  conveyor. 


Fig.  es. 

In  the  installation  Illustrated  and  described  In  the  foregoing 
It  was  Impossible  to  support  the  conveyor  by  any  other  than 
the  most  crude  supports.  This  fact,  however,  did  not  Interfere 
with  the  successful  operation  of  the  conveyor,  nor  did  It  Injure 
the  machinery  to  any  appreciable  extent.  The  belt  Itself,  when 
the  work  was  completed,  showed  little  signs  of  wear. 

Figure  66  shows  a  Robins  Belt  Conveyor  used  hy  Ryan  & 
Parker  In  excavating  tor  the  foundation  of  the  power  house  of 
the  New  York  Gas  and  Electric  Light,  Heat  and  Power  Co.  The 
earth  was  delivered  to  the  conveyor  from  wheel  scrapers  through 
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brldg-es,  and  the  excavating'  was  done  by  practically  the  same 
means,  employed  more  recently  by  F.  M.  StJlIman  &.  Co.,  for  their 
work  at  East  12th  street.  New  York.  The  conveyor  was  driven 
at  Its  head  end  by  a  small  horizontal  engine,  very  tittle  power 


being  required.  It  waa  Bubjeeted  to  the  roughest  kind  of  usage; 
rocks  weighing  over  100  pounds  were  constantly  dumped  upon 
It,  but  never  caused  a  moment's  atoppa^o  during  the  entire 
work.     The   width   of   the   belt   was   30   inches,   and   the   actual 


January 
The   c 


tract   was   also   i 
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MeBsrB.  Ryan  and  Parker  for  elmllar  work  Id  a  great  nuinl>er  of 

places.  Its  length  being  Increaaed  or  diminished  as  desired  by 
eaelly  made  changes  In  the  number  of  Idlers  and  length  of  belt. 
The  Illustration  (Fig.  68)  shows  the  conveyor  described  In  the 
foiresolng.  carrying  the  cement  bags  up  the  jncllne  to  the  mixer 
honae.    It  was  driven  by  a  Lambert  engine  placed  on  a  platform 


Itt  the  mixer  house,  and  run  at  a  speed  of  S2S  feet  per  minute. 
This  engine  also  drove  a  Z4-lnch  Roblna  Belt  Conveyor  which 
carried  concrete  from  Smith  misers  and  discharged  it  through  a 
long  chute  to  cars,  which  carried  the  concrete  to  all  points  where 
s  and  retaining  walls  were  being  constructed.  In  order 
t  the  material  from  adhering  to  the  belt,  a  Robins  hlgh- 
ary  cleaning  brush  was  attached  to  the  discharge  end  of 


l«  HANDBOOK  OF  CONSTRUCTION   PLANT 

the  conveyor.    Thla  brush  was  b«lt  driven  from  a  small  pulley  on  . 
the  ahaft  of  the  end  pulley  of  the  conveyor. 

BnUatt-KollTlar  Oftntllavw  Oruia  or  OonTojor.     This  machine 

la  Illustrated  In  Fie.  TO  and  Was  used  on  the  Chicago  Dralaase 
Canal.  The  skip  la  6f  steel  and  has  a  capacity  of  3.7  cubic  yards 
water  measure,  or  IK  cubic  yards  of  solid  rock.  A  9][12-inch 
engine  workln&  under  80    lb.    pressuie   and    with    200   revolutions 


per  minute  does  the  hoisting.  The  total  weight,  of  the  c 
110  lbs.  and  Its  cost  Is  about  19,000.  The  dally  <10  hou 
pense   of    operating   each   crane    nas^ 
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KnUatt-MoKylar  Damok.  Fie-  11  Illustrates  this  machine. 
which  handles  a,  skip  welgblng  2.100  lbs.,  making,  with  Its  full 
load  of  1%  cubic  yards  of  fiolld  rock,  S%  tons  loaded.  It  welghB 
9G  tons  and  coats  |1E,0D0.  The  coat  of  operation  la  practically 
the  same  aa  for  the  Hullett-MoMyler  Conveyor.  Two  of  these 
machines  moved  2T9.300  cubic  yards  in  492  (tO-hour)  shifts 
averaging  G68  cubic  yards  per  shift  for  the  two  machines. 


Fig.  71.     Hulelt-McMyler  Darrlck. 

A  ate*!  InoUue  and  t^pla  Is  often  used  to  convey  earth  from 
a  steam  shovel  to  the  top  of  a  high  bank  where  It  Is  dumped. 
Such  a  machine  Is  Illustrated  In  Flga.  72,  72A.  The  Steel  truss  of 
the  Incline  weighs  S,50O  lbs.,  and  the  total  load  of  boilers,  with- 
out cars,  etc..  Is  100  tons.  The  engines  are  11-xlS",  double  Cylin- 
ders, and  their  cost  with  the  boiler  was  f2,T00.  The  shovel  cut 
was  20  ft.  wide,  18  ft.  deep  and  the  best  month's  record  waa  920 
cubic  yarda  per  10-hour  shift.  The  whole  machine  cost  about 
M.000. 
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TAB  Brown  CaMUaTar  Oran*.  Eleven  of  these  macblnee  shown 
In  Fig.  73  were  used  on  the  Chicago  Drainage  Canal,  and  after 
the  first  year  a  monthly  output  of  1C,0D0  to  18.0D0  cubic  yards, 
600  cubic  yards  per  10-hour  shift  per  crane,  waa  attained.  The 
truBsea  have  a  slope  of  12H°.  a  carriage  or  trolley  travels  along 
the  track  on  the  lower  chord  of  the  truss,  the  hoisting  power 
being  B  10U''xl2''  engine  and  a  ISD-horsepower  troller.  The  skip 
can  be  dumped  automatically  at  any  point.  It  haa  a  capacity 
of  7B  cubic  feet  water  meaaure  and  carries  1.6  to  l.T  cubic  yards 
of  solid  rock.  The  average  travellns  spaed  Is  IGD  ft  per  min- 
ute. The  weight  of  Ihe  entire  machine  Is  lED  tons  and  It  costs 
about   128.000.     The  dally  cost  of  operating  each  crane  was  aa 


Engrineman t  S.OO 

Fireman   2.60 

Oiler    1.76 


6a; 


■lat  11.75 

e  (estimated).. 


Ijaying    track     (estimated).. 
Total    , 


Mechanical  conveyors,  of  which  there  la  a  great  variety,  may 
be  claBslfled  aa  of  (1)  the  push  or  drag  type,  and  (2)  the  carry- 
ing type.  In  the  former  the  material  Is  pushed  or  dragged  for- 
ward In  a  trough.  In  the  latter  type  tt  la  continuously  carried 
forward  on  a  belt,  or  in  a  series  of  connected  pans  or  buckets, 
which  take  the  place  of  a  belt.  In  a  horizontal  conveyor  the 
only  mechantcal  work  to  be  done  consists  In  the  overcoming  of 
friction.  It  Is  obvious,  therefore,  that  a  well-mounted  belt  or 
aeries  of  buckets  can  be  moved  with  less  fricllon  and  therefore 
require  leas  power  than  any  form  of  conveyor  In  which  the 
material  has  to  be  pushed  or  dragged  forward. 

All  of  these  conveyors  are  used  in  practice,  some  of  them 
extensively.  Some  of  them  are  extremely  efflclent  machines; 
others  have  very  little  to  command,  yet  are  useful  for  some 
special  purposes  because  of  limitations  In  the  application  of  bet- 
ter types.  The  special  form  of  conveyor  must  alwaya  be  chosen 
with  view  to  the  work  that  Is  to  be  done.  In  this  article  the 
writer  has  reference  only  to  the  use  of  conveyors  for  the  trans- 
portation of  ore  and  other  mineral  substances.  There  Is  a  dearth 
of  practical  Information  on  this  subject;  even  the  manufacturers 
appear  to  lack  a  good  deal  of  Important  data,  and  It  will  be  useful 
If  readers  are  led  to  contribute  results  of  their  own  experience. 
It  is  obviously  a  subject  In  which  experiences  maS]  differ  widely 
under  varying  conditions. 

•  This  article,  by  Mr.  Walter  Ronton  Ingalls,  la  so  practical 
and  BO  full  of  valuable  data  that  It  has  been  abstracted  almost  In 
tOlL   It  appeared  In  The  Engineering  and  UiMng  Journal  in  1904. 
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Pnalk  or  Bit  Convayon. 

Amons  the  conveyors  of  this  type  are  the  screw,  the  scraper, 
and  the  reciprocating:.  All  of  them  have  the  advantage  that  ma- 
terial can  ba  discharged  without  complicated  machinery,  at  any 
desired  point,  which  makes  them  especially  useful  for  the  dlilng 
of  a  series  of  bins. 

■orew-ConTeror.  The  screw-conveyor  Is  one  of  the  oldest  of 
conveying'  devices.  Also  It  1b  perhaps  one  of  the  most  Inferior. . 
The  screw-conveyor  consists  commonly  oC  a  trough  of  Iron  or 
Bteel,  with  semi -cylindrical  bottom.  In  which  Is  turned  an  end- 
less screw,  composed  of  a  shaft,  solid  or  hollow,  and  a  spiral  of 
steel  or  cast  Iron.  The  shaft  Is  supported  In  boxes  at  each  end 
of  the  trough,  and  by  Intermediate  hangers  In  long  conveyors, 
and  Is  driven  by  pulley,  gear  or  sprocket  wheel.  The  shaft  Is 
generally  made  In  sections,  which  may  be  united  In  any  suitable 
manner,  though  certain  devices  are  much  better  than  others.  The 
spiral  is  ordinarily  of  8-ln.,  10-ln.  or  12-in.  diameter.  In  trans- 
porting ore  It  Is  inadvlsaOJe  to  turn  a  B-ln.  or  10-ln.  screw  at 
more  than  EO  to  T6  rev.  per  min,.  since  a  higher  speed  is  apt  to 
throw  material  out  of  the  trough  and  produce  too  much  dust 
Obviously   the   epeed   should   diminish   as   the   diameter   of    the 


The  capacity  of  a  sc 
and  pitch  of  the  screw.  Its 
Xravlty  of  the  material  to 
gives  the  capacity  of  a  S-ln.  screw,  run  at  100  rev.  per  mlQ..  at 
3  tons  per  hour;  of  a  B-ln.  screw  at  TO  rev.  per  mln.,  8  tons  per 
hour;  and  of  a  IS-ln.  screw  at  60  rev.,  16  tons  per  hour.  It  la 
presumable  that  these  figures  for  capacity  refer  to  quartzose 
ore,  which  may  be  taken  as  weighing  100  lbs.  per  cu.  ft.  An- 
other manufacturer  estimates  the  capacity  of  a  a%-ln.  screw  at 
120  rev.,  il  cu.  ft  per  hour;  7%-ln.  at  110  rev,,  71  cu.  ft.;  STi-ln. 
at  100  rev.,  141  cu.  ft.;  HS-ln.  at  80  rev.,  247  cu.  ft.  It  is 
quite  right  to  state  these  data  !n  cubic  feet  instead  of  by  weight, 
but  tbe  speeds  given  are  too  high  tor  good  practice.  However, 
the  capacities  appear  to  be  stated  moderately,  notwithstanding. 
On  the  basis  of  material'' weighing  100  lbs.  per  cu.  ft.,  the  ca- 
pacity of  the  6%-ln.  screw  would  be  2.1  tons  per  hour;  of  the 
7^-ln.  screw,  3.65  tons;  of  the  S'ft-ln.  screw,  7,06  tons;  and  of 
the  im-ln.  screw,  12.35  tons.  The  figures  of  either  of  these 
manufacturers  seem  to  be  on  the  safe  side  as  to  capacity,  since 
'a.  9-ln.  conveyor  run  at  70  rev.  per  mln.  will  certainly  transport 
10  tons  per  hour  of  ore  weighing  160  lbs.  per  cu.  ft.,  or  6%  tons 
of  ore  weighing  100  lbs.  per  cu.  ft. 

Ideas  ae  to  the  power  required  to  operate  a  screw -conveyor 
are  less  deflnlte.  In  .the  transportation  of  any  substance  hori- 
zontally, friction  1b  the  only  element  which  has  to  be  overcome. 
not  only  the  friction  of  the  material  Itself  but  also  that  of  the 
mechanism.  It  Is  evident,  therefore,  that  the  power  required  la 
a  function  of  the  weight  of  the  material,  the  distance  to  which 
It  ia  carried   and   the  speed,   plus   the   aimllar   factors   for   the 
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mechanlsnL  One  manufacturer  Htates  that  a  Sli-in.  screw  run 
at  130  rev.  per  niln.  requires  O.B  h.  p.  per  3S  ft.  of  length;  a. 
7%-ln.  screw  at  110  rev.,  8.75  h.p.;  and  a  9ft-ln.  screw  at  100 
rev.,  1  h.  p.  These  flKures  are  rather  lower  than  practice  Indi- 
cates, and  would  appear  to  correspond  mora  closely  to  the  power 
required  to  drive  the  conveyor  empty  than  full.  Another  manu- 
facturer glvflB  the  formula,  H.  P.  =  WL -i-3  X3S000,  In  which  W 
Is  the  weight  In  pounds  of  the  material  to  be  carried  per  minute 
and  L  the  distance  tn  feet  to  which  It  Is  to  be  carried.  According: 
to  this  the  power  required  to  carry  10  tons  of  ore  100  ft.  per 
hour  would  be  only  0.33  h.p.,  which,  of  cout-se.  Is  absurd,  since 
It  would, require  far  more  power  than  that  to  run  the  conveyor 
empty.  A  9-ln.  screw  conveying  that  quantity  of  material  would 
probably  reqUlra  4  to  B  h.p.  The  formula  should  evidently  be 
expressed  aa  H.  P.  =  [WT,-(-(3x  33O0O)]  +  FL.  In  which  F  Rtands 
for  the  power  required  to  turn  the  screw  Itself  at  a  specllled 
speed.  The  screw  Is  wasteful  of  power,  hecause  not  only  Is  the 
ore  pushed  through  the  trough  as  In  the  scraper  conveyor,  but 
also  the  screw  presents  a  greatly  Increased  trietlonal  surface, 
while  it  1b  subject  to  all  the  frlctlonal  resistance  of  a  poorly 
supported  and  carelessly  attended  line  of  shafting,  running  In 
grit  all  the  time. 

The  screw-conveyor  Is  the  cheapest  of  all  conveyors  to  Install. 
A  O-ln.  screw,  100  ft.  lone,  ought  to  be  put  up  for  about  *300. 
On  the  other  hand,  all  of  Its  parts  are  subject  to  heavy  wear,  and 
repairs  and  renewals  may  easily  amount  to  lOO  per  cent  per 
annum,  this  depending  upon  the  work  required  of  It  There  are 
some  cases  wherein  it  Is  advantageous  to  use  a  screw,  notwith- 
standing Its  serious  drawbacks.  They  are  at  their  best  when 
used  for  finely-crushed  and  dry  ore.  They  are  more  troublesome 
with  wet,  clayey  ores,  and  are  quite  unsuitable  for  coarse  ores. 
A  very  long  screw  is  apt  to  be  a  nuisance  anyway.  A  short 
screw  often  makes  a  good  feeding  device.  The  screw -conveyor 
with  externally  heated  trough  has  been  proposed  as  a  drying  and 
roasting  furnace.  It  has  been  used  occasionally  for  the  former 
purpose,  but  not  tor  the  lattor.  Neither  arrangement  commends 
Itself. 

KataT7-aoiiT*7ar.  The  screw-conveyor  Is  often  referred  to  as 
a  spiral  conveyor.  Another  form  of  spiral  conveyor  consists  of 
a  cylinder  with  an  Interior  spiral,  the  cylinder  being  supported 
on  rollers  and  revolving  like  a  cylindrical  roasting  rurnace.  Con- 
veyors of  this  form  are  seldom  used.  They  would  appear  to  be 
costly,  clumsy  and  difficult  to  repair,  while  material  can  only, 
be  fed  at  one  end  and  discharged  at  the  other  end,  which  in 
adaptability  would  make  It  the  least  advantageous  of  all  con- 
veyors. If  the  cylinder  be  set  on  an  Incline,  or  If  It  have  a  taper, 
of  course  no  Interior  spiral  Is  necessary.  The  cylindrical  dryer' 
and  several  forms  of  roasting  furnaces  are  really  forms  of  this 
type  of  conveyor.  Just  as  other  mechanical  drying  and  roasting 
furnaces  embody  the  principle  of  the  scraper  conveyor.  Roast- 
ing cylinders  as  long  as  60  ft.  are  used  In  Europe,  and  cement 
kilns  as  long  as  120  ft.  are  used  In  the  United  States. 
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Ths  BCraper- conveyor  cooBlstB  essentially 
of  a  trough  in  which  the  ore  Is  Clra«eed  forward  by  a  series  of 
transverse  push-plates,  called  flights.  The  method  of  connecting 
the  push-plates  Is  subject  to  a  larse  number  of  modifications. 
Thus  there  is  the  continuous  cable,  dragging  circular  flights 
through  a  V-shape  or  semi- cylindrical  trough,  and  the  monobar 
convej-or,  In  which  the  flights  are  carried  by  a  series  of  single 

veyor  la,  however,  ths  double  link-belt  chain,  supported  on  rollers. 
Wheels  or  sliding  shoes,  which  run  on  rails  at  each  side  of  the 
trouKh,  carrying  the  flights  between  them.  This  is  known  as  the 
suspended-flight  conveyor.  The  chains  pass  over  sprockets  at 
each  end  of  the  conveyor  and  return  on  overhead  rails.  The 
sprockets  at  one  end  are  keyed  on  the  driving  shaft,  while  those 
at  the  other  end  are  carried  In  boxes  which  can  be  adjusted  to 
take  up  the  slack  In  the  chains.  The  monobar  conveyor  can  be 
constructed  so  as  to  make  a  bend  In  the  horizontal  plane,  or  even 
make  the  complete  return  circuit. 

The  scraper- conveyors  have  the  advantage  that  they  can  be 
arranged  to  be  fed  or  to  discharge  at  any  point.  They  have  the 
disadvantages  of  Involving  a  Rood  many  wearing  parts  and  re- 
quiring considerable  power  to  drive.  The  Link-Belt  Engineering 
Company  gives  the  following  formula  for  power: 

H.  P.  -  (ATL  +  BW9)  -;- 1000. 

In  which  A  and  B  are  constants  depending  on  angle  of  Inclination 
from  the  horizontal,  T  la  the  tons  per  hour  to  be  conveyed,  L.  the 
length  of  the  conveyor  In  feet,  center  to  center,  W  the  weight  In 
pounds  of  chains,  flights,  and  shoes,  and  S  the  speed  In  feet  per 
minute.  :^or  horizontal  runs,  A  =  0,3<a  and  B  =  0.01.  According 
to  this  formula,  the  power  required  to  move  10  tons  of  ore  per 
hour  the  distance  of  100  ft.  would  be  3.5  h.  p..  but  we  should 
hesitate  to  reckon  so  low.  Anyway,  It  always  requlrea  more 
power  to  start  a  conveyor  than  to  operate  it  and  therefore  a 
larger  motor  should  be  provided.  Scraper-conveyora  are  usually 
operated  at  speeds  of  about  100  ft.  per  minute.  The  weight  c 
the  chains,  scrapers,  wheels  and  axles  or  rollers,  amounts  t 
about  30  to  SB  lbs.  per  foot,  center  to  center,  for  a  lO-ln.  or  1! 
In.  suspended  flight  conveyor,  which  at  100  ft.  travel  per  minut 
will  have  capacity  for  moving  about  10  tons  per  hour  of  or 
weighing  IBO  lbs.  per  cu.  ft.  The  cost  of  a  suspended  flight  cor 
veyor  100  fL  long.  Installed,  will  come  to  about  t4&0. 

The  capacity  of  a  scraper- con  veyor  depends  upon  the  width  o 
the  trough,  the  speed  of  the  chain,  the  volume  of  the  ore,  an 
the  frequency  of  the  flights.  The  flights  are  commonly  set  IB  in 
18  In.  or  24  in.  apart.  Obviously  the  flights  will  not  push  the  or 
ahead  In  an  even  sheet,  but  will  crowd  It  up  into  little  heaps, 
succession  of  which  will  be  moving  through  the  trouKh.  There 
fore  the  more  frequent  are  the  flights,  the  greater  the  capacit 
of  the  conveyor.  The  suspended-Right  conveyor  Is  superior  t 
other  forms;  It  requires  about  20  per  cent  less  power  than  th 
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simple  drag,  runs  more  smoothly  and  1b  not  bo  noisy.  Th«  point 
of  special  weakness  In  these  conveyore  is  the  chains,  the  break- 
age of  which  Is  likely  to  cause  costly  and  venatloua  delays.  The 
monobar  1b  better  than  the  chains;  the  latter.  If  used,  ehould  be 
provided  of  greater  strenRth  than  la  frequently  the  ca«e.  The 
scraper-conveyor  gives  the  best  reBulta  with  fine  ore  and  mod- 
erate lengtha.  Many  examples  of  larRe  and  Jong  InBtallatlons 
for  the  handling  of  lump  ore,  coal  and  rock  are  to  be  seen.  They 
are  very  noisy  and  are  subject  to  frequent  breakdowns. 

>irtproo»tlag  Coarvjor,  The  reciprocating  conveyor  Is  a  new 
modification  of  the  scrape r-convey or,  which  la  finding  consitler- 
able  favor.  In  this  the  ore  Is  pushed  forward  in  a  trough  by  a 
series  of  filghts  which  are  hinged  at  regular  Intervals  to  a  ladder- 
like  frame,  composed  of  a  pair  of  channel  beams  Joined  by  suit- 
able cross-bars  and  mounted  on  rollers.  This  frame  la  gtven  & 
reciprocating  motion  by  a  crank  mechanism,  which  can  be  placed 
at  any  convenient  point.  In  another  form,  the  fllghta  are  flied 
to  a  reciprocating  rod,  as  an  Iron  pipe  of  suitable  strength,  which 
Is  supported  by  wheels  and  axlea.  In  either  case,  the  fllghta  are 
so  hinged  that  In  their  forward  motion  they  bear  against  stopS, 
and  push  the  material  alonit.  while  in  the  backward  motion  they 
return  to  the  starting  point  by  dragging  back  over  the  top  of  the 
material.     In  this  way  the  ore  1b  literally  shoveled  forward  stroke 

The  reciprocating  conveyor  has  these  advantages:  It  can  be 
fed  and  discharged  at  any  point;  It  occupies  less  height  than  the 
chain  scraper- convey  or;  ^nd  all  of  its  wearing  parts,  which  any- 
way are  comparatively  few,  are  outBlde  of  the  grit,  save  the 
flights  themselves  and  the  trough.  On  the  other  hand,  it  la  un- 
economical of  power,  owing  to  the  frequency  with  which  motion 
is  reversed.  At  every  stroke  the  Inertia  of  the  entire  lot  of  ore 
in  the  trough  has  to  be  overcome  and  this  will  probably  limit 
the  usetulncHH  of  this  type  of  conveyor  to  a  comparatively  mod- 
erate length.  Moreover,  they  are  obviously  inapplicable  to  con- 
veying materials  containing  lumps.  They  are  conBlderably  more 
costly  than  the  ordinary  scraper-conveyor,  the  coat  varying  ac- 
cording to  the  details  of  manufacture.  Thus  to  Install  a  recipro- 
cating conveyor  100  ft.  long,  capable  of  transporting  10  tons  per 
hour  of  ore  weighing  !B0  lbs,  per  cu.  ft.,  would  cost  from  J700 
to  $1,200  (actual  quotations,  with  an  allowance  for  cost  of  In- 
stallation), A  15-h.  p.  motor  should  be  provided  to  drive.  The 
capacity  of  this  form  of  conveyor  is  determined  by  subatantially 
the  same  factors  as  in  the  case  of  the  scraper-conveyor. 

Another  form  of  reciprocating  conveyor  consists  of  a  light 
trough,  supported  or  suspended  In  a  suitable  manner,  to  which  a 
to-and-fro  movement  is  imparted  by  suitable  mechanism.  This 
form  of  conveyor  Is  not  in  general  use,  but  the  writer  haa  Been  it 
employed  with  good  success  for  transports  of  several  hundred 
feet,  the  entire  Installation  being  of  the  simplest  construction. 
Obviously,  however.  It  is  suitable  only  for  flne,  dry  material, 
or  else  a  loose  pulp.     In  either  case,  the  forward  travel  of  the 
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material  will  depend  upon  IJie  elope  o(  the  trough  and  the  length 
and  number  of  the  Jerks.  The  Wllfley  conveyor,  which  Is  of  this 
type,  la  used  for  the  transport  of  wet  concentrates,  the  luotlon 
of  the  trough  belug  given  by  the  same  mechanism  that  Is  used 
for  the  WUlIey  table.  A  patented  reciprocating  trough-conveyor 
has  the  bottom  of  the  trough  made  in  a  serrated  form,  so  that 
at  each  Jerk  the  material  goes  over  a  ledge  and  therefore  attains 
a  positive  forward  movement.  '' 

OaxiTins  OouTajon. 

The  conveyors  of  this  type  consist  substantially  of  an  endless 
l>elt,  or  a  continuous  chain  of  pans  or  buckets.  There  are  numer- 
ous modlflcatlons  of  both  forms. 

Selt  OonT*TOr.  The  belt  conveyor  Is  eBsentlally  a  band  sup- 
ported on  Idlers  and  running  over  pulleys  at  either  end.  by  one 
of  which  It  Is  driven.  A  suitable  u-rangement  at  the  other  end 
serves  to  take  up  slack  and  keep  the  belt  tight  The  simplest 
conveyor  of  this  type  has  a  flat  belt,  which  has  to  be  quite  wide 
In  order  to  prevent  material  from  spilling  off.  To  obviate  this, 
the  belt  is  concaved,  and  to  reduce  the  wear  of  the  belt  by  being 
thus  flexed  It  Is  manufactured  In  various  ii^ays.  There  Is  also 
a  great  variety  in  the  composition  of  rubber  employed  and  In 
the  design  of  the  supporting  rollers.  Rarely,  a  flat  belt  with 
side  rims  Is  run  over  plain  rollers. 

Irrespective  of  these  modlflcatlons  In  design  and  construction, 
the  belt  conveyor  is  (or  many  purposes  the  mpet  efficient  of  all 
conveyors.  It  requires  the  least  power  to  drive,  save  for  the 
highly  developed  forms  of  continuous  bucket  conveyors;  Its  Qrst 
cost  is  moderate,  and  the  expense  for  repairs  and  renewals  Is 
less  than  for  any  other  form  of  approximately  equal  first  cost. 
It  Is  adapted  to  a  great  variety  of  uses,  carrying  ore  up  consid- 
erable inclines  and  at  changes  of  angle,  and  has  great  capacity, 
but  it  has  the  drawback  of  inability  to  discharge  at  Intervals, 
save  by  the  use  of  a  rather  awkward  and  expensive  tripper.  It 
is  possible,  however,  where  electric  power  Is  available,  to  Install 
a.  movable  conveyor,  run  by  a  self-contained  motor,  and  to  cause 
tlie  belt  to  discharge  over  the  end  into  any  one  of  a  series  of 
bins,  by  moving  It  forward  or  back;  and  the  direction  of  the  belt 
travel  can  be  reversed.  Thus,  a  line  of  bine  ZOO  ft  long  can 
be  tilled  by  a  conveyor  of  a  little  more  than  half  that  length, 
the  feed  being  received  midway  in  the  line  of  the  bins.  Sim- 
ilarly such  self-contained  canveyora  can  be  constructed  In  port- 
able form  and  used  for  work  about  the  yard,  such  as  the  loading 
of  railway  cars.  These  are  things  which  can  not  be  done  so 
conveniently  with  any  other  type  of  conveyor.  Moreover,  this 
can  be  used  as  a  sorting  belt  at  the  same  time  as  a  carrying 
belt,  and  In  taking  ore  to  breakers  and  rolls  a  magnet  can  be 
Bet  over  the  belt  to  pick  out  drill  points  and  other  undesirable 
pieces  of  steel  and  Iron. 

The  rubber  belt  Is  quite  durable  and  It  may  be  reinforced  on 
tbe  wearing  side  by  an  extra  layer  of  rubber,  like  elevator  belts. 
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It  la,  however,  unBuItable  for  oarrxlnR  ore  from  dryers,  etc., 
which  Is  of  such  temperatura  as  to  aBect  the  ruSber.  The  limit 
of  rubber  beltlnK  In  this  respect  Is  soon  reached  (It  would  be 
unsafe  to  attempt  to  carry  ore  so  hot  aa  160°  C.)  but  Id  such 
cases  the  Leviathan  or  Gandy  belts  may  be  substituted.  Such 
cotCon-duck  belts  are,  however,  less  durable  against  abrasion 
than  the  rubber. 

The  capacity  of  a  belt  conveyor  depends  upon  the  width  and 
speed  of  the  belt  and  the  weight  of  Che  material  to  be  carried. 
If  the  bell  Is  troughed  it  Is  sate  to  estimate  that  the  load  will 
cover  one-half  of  the  total  width  of  the  belt  and  that  tbe  depth 
In  the  center  will  be  one-quarter  of  Its  own  width.  The  eross- 
aecttonal  area  of  the  load  (which  may  be  considered  as  an  in- 
verted triangle)  multiplied  by  1!  will  give  the  number  of  cubic 
Inches  of  material  per  runnlnir  foot  of  length,  and  from  the 
weight  of  the  material  and  speed  of  the  belt  the  capacity  may 
easily  be  calculated,  but  an  allowance 
larlty  In  teedingr.  A  flat  belt  will  can 
much  as  a  trough ed  one. 

A  belt  speed  of  about  300  ft.  per  m 
4B0  ft,  per  mln.  is  not  eseesstve;  belts 
smoothly  at  speed  as  high  as  900  ft.  per  mln.,  but  the  wear  on 
both  the  belt  and  the  Idlers  was  then  exceeslve. 

A  troughed  12-ln.  belt,  run  at  100  ft.  per  mln..  Is  able  to  carry 
187. E  cu.  ft.  per  hour,  or  14  tons  of  ore  weighing  lEO  lbs.  per  cu. 
ft.,  but  to  perform  the  duty  that  we  have  assumed  for  other 
conveyors  In  this  article,  viz.,  the  transport  of  10  tons  per  hour. 
we  should  Install  practically  a  12-ln.  belt  and  run  It  at  ahout 
SOO  ft  per  mln.  The  cost  of  such  a  conveyor  InBtalled  would  be 
alHiut  1600  for  a  length  of  100  ft.  It  would  require  about  3  to 
3.G  h.  p.  to  drive,  assuming  It  to  be  properly  Installed.  No  gen- 
eral rule  can  be  given  for  estimating  the  power  required  to  drive 
a  belt  conveyor,  which  depends  largely  on  the  arrangement  of 
the  Idlers.  If  they  are  too  far  apart  the  belt  win  sag  down 
between  them,  Increasing  the  load;  if  they  are  too  near  together 
the  frlctlonal  resistance  Is  Increased.  The  greatest  item  of 
repairs  In  connection  with  a  belt  conveyor  is  the  replacement  of 
the  belt,  which  is  the  most  costly  single  piece  of  the  apparatus. 
If  the  belt  lasts  Ave  years  the  cost  of  repairs  will  come  to  about 
12.5  per  cent  per  annum;  a  belt  life  of  only  2.G  years  would 
mean  a  repair  cost  of  about  20  per  cent  per  annum.  In  a  cer- 
tain large  works  where  a  good  many  belt  conveyors  are  em- 
ployed the  actual  eitpense  for  repairs  is  not  much  more  than  12.6 
per  cent  per  annum. 

Contlsnou  Bnukst  CotiTsror.  The  pan  and  bucket  conveyors 
consist  essentially  of  an  endless  chain  of  overlapping  pans  and 
buckets,  which  may  be  arranged  In  a  great  variety  of  ways.  One 
of  the  simplest  Is  the  endless  traveling  trough  conveyor  (re- 
ferred to  also  as  the  open  trough  conveyor  and  apron  conveyor), 
consisting  of  a  series  of  overlapping  sections  of  light  sheet  steel 
trough,  which  are  secured  on  the  under  side  of  a  heavy  link-belt 
chain  (or  to  a  pair  of  chains);  the  chain  passes  over  a  sprocket 
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at  each  end  of  the  conveyor  and  the  pane  are  supported  on  rollers 
attached  to  the  frame.  These  eonveyors  are  conslderabl]'  more 
expensive  than  the  belt  conveyors.  The  llrst  cost  of  a  13-ln. 
conveyor  of  this  type,  which  would  have  capacity  for  10  tons 
of  ore  per  hour,  would  be  In  the  neighborhood  of  til  to  tit  per 
foot.  Installed.  Ordinarily  they  have  the  dlHadvantage  of  being 
able  to  discharge  only  at  the  end,  where  the  pans  pass  over  the 
tall  sprocket  (although  in  the  forms  wherein  the  pans  are  car- 
ried between  a  pair  of  chains,  they  can  be  arranged  to  dump  at 
intermediate  points  by  having  a  dip  In  ths  rails)  and  In  this 
respect  are  of  more  limited  application  than  the  belt  conveyors; 
but  Oh  the  other  hand  they  are  suitable  for  conveying  hot  ma- 
terial or  Hubstances  that  would  Injure  a  belt.  Conveyors  of  this 
type,  of  heavy  conatmctlon,  are  used  at  various  places  for  the 
transportation  of  hot  slag  and  when  properly  installed  give  good 
service.  It  is  only  a  little  step  further  to  the  casting  and  con- 
veying machines  tor  pig  Iron  and  other  metals. 


..y  Google 
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Haoblnea  for  cruahlne  roch,  ore  snd  similar  hard  materials  are 
In  two  usual  forms.  Jaw  crushers  and  gyratory  cruBhera.  Jaw 
cruBhSTB  are  usually  of  smaller  capacity  than  are  gyratory  crush- 
ers.     The    law    crusher    op  era  tea    In    general    In    the    following 

An  eccentric  shaft  In  revoIvlnE  Imparts  a  backward  and  for- 
ward movement  to  a  lever  arm  whoae  fulcrum  Is  at  the  outside 
end.  At  a  point  between  the  power  end  of  this  arm  and  the 
fulcrum  is  a  "toggle"  to  which  Is  Imparted  a  forward  and  back- 
ward movement  by  the  arm  and  which  In  turn  Imparts  the  same 
movement  to  the  lower  end  of  a  corrugated  steel  or  cast  iron 
crushing  plate  free  at  Its  lower  and  hinged  at  Its  upper  end. 
Opposite  this  plate  Is  a  somewhat  smaller  flzed  plate  and  the 
two  together  form  the  "Jaws."  By  changing  the  toggle  for  a 
larger  or  smaller,  the  "set"  or  size  of  the  opening  at  the  bottom 
of  the  Jaws  1*  regulated,  and  thereby  the  aise  of  the  product.  The 
"Jaw  opening"  Is  the  width  by  the  length  of  the  opening  between 
the  upper  ends  of  the  crushing  plates  and  determines  the  great- 
est slie  of  stone  that  can  be  Introduced. 

The  Jaw  crusher  Is  of  limited  capacity,  Ita  product  U  not  uni- 
form, and  the  machine  Itself  Is  subject  to  frequent  breakages 
due  to  the  severe  shocks  It  has  to  sustain.  For  these  reasons 
the  gyratory  crusher  was  Invented  and  Is  used  wherever  a  uni- 
form product  of  great  quantity  ts  essentlaL  The  principal  objec- 
tion to  It  Is  Its  non-portablllty.  In  this  type  Of  crusher  a  per- 
pendicular shaft,  to  which  are  fastened  the  Inner  crushing  plates, 
revolves  with  an  eccentric  motion.  Inside  of  the  stationary  outer 
crushing  plates.  The  actions  of  the  Inner  Jaw  plates  are  both 
rolling  and  crushing.  The  horizontal  distance  apart  of  the  lower 
ends  of  the  concentric  Jaws  determines  the  size  of  the  product 
and  Is  regulated  by  raising  or  lowering  the  Inner  Jaw. 
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CLIMAX  ROCK  CRUSHERS 
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TABLE  92 


Opening                  Capacity,  Tona 

Weight,  Not  Mounted 

(Lbs.)                            Price 

1  i20                                1«  to     i 

!  i       '  "  "  • 

1 126               ;";;:;: 

12, EDO 
Heavy 

t    42B 

I  lis 

sitso 

The  following  are  prices  of  crushers 

nade  In 

the  middle  west: 

TABLE  SB 

Capacity 

Approx 

Jaw  OpenlnK,     Per  Hour, 
No.          Inches              Tons 

w.,«, 

Speed 

HP. 

Heq.            Price 

8              8rl«            10  to  IB 

S                9x18              10  to  20 

US 

11,500 

300 
300 

IB            *    020 

iixse         u  to  so 

Crusher  complete,  mounted  on  trucks  with  heavy  Bteel  ftxlea, 
and  ateel  or  wooden  wheels,  having  an  output  of  15  to  30  tons 
per  hour  when  the  Jaw  (ll'zlE*)  Is  set  at  an  opening  of  two 
Inches  (weight  10,100  lbs.)  with  an  elevator  14  ft.  long  with 
folding  device  (weight  1,200  !bs.)  and  a  screen,  of  the  chute 
type  of  steel  rods  or  perforated  metal,  costs  fl.lSO.  An  IS 
horsepower  engine  Is  necessary  to  operate   It. 

The  dimensions,  weights,  capacities,  required  power  and  prtces 
of  some  of  the  smaller  sizes  of  rock  and  ore  breakers  are  here 
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6 

a      K 

& 

11  11    2    2i    S 

31 

8XB0  82,000 

16  20  25  JO  40 
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Sgrl3  400 

4  to  21 

|1,1S 

10XS8  32,800 

..    30  40  GO  SO 

70 

3SX14  376 

2  to  30 

1,51 

12x41  48,000 

..    ..60  70  80 

3 

40x10  360 

3,03 

Equipment  snltable  tor  uee  with  the  ahove  crushers  Is  as  fol- 
lows: Screen*:  One  32"xlO'  Iron  frame  screen  complete.  Revo- 
lutions driving  pulley,  65;  size  driving  pulley,  42i8M;  approxi- 
mate horsepower,  I;  weight.  5,900  lbs.;  price  1490;  one  40"il4' 
Iron  frame  screen  complete.  Bevolutlcns  driving  pulley,  46;  etle 
pulley,  E4'xlIM';  approximate  faorsepower,  10;  weight,  9,260 
pounds;  price,    (690. 
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"Back  Gear  Driving  Connection"  Is  an  arrangement  for  cirlvlnjr 

the  elevator  and  screen,  particularly  used  with  the  smaller  slses, 
and  takes  power  from  the  breaker. 


Conotexshaft.    The  coat  of  the  Iron  work  for  one  of  these  la 
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mtracting  use  have  the  follow- 

Sl^isl  iji  Sill 


!S 


Equipment  for  above  costs  as   follows: 


.  445 


ve  (Iron  work  only) 

Uounted  crushers  (amall  size  only)  cost  about  tSGO  extra. 

A  portftlil*  oruahlns'  and  sorMninr  plaat  conslBtlng  of  lOslS 
cniaher,  11  ft.  folding  elevator,  30  inch  by  9  ft.  revolving  screen 
and  H  IG-ton  portable  bin  coats  |1,E7G  complete.  Thia  plant  with 
a  9x16  crusher  coata  tl,3SE  and  a,  SO  horsepower  traction  engine 
la  necessary  to  operate  It. 


1  crusher,    9ilB",  with  rotary  s 


!!8: 


Water  and  steam  pipes,  quarry  tools,  e 
'nkllns  wa«on   


Total     18.900.00 

KOTART  CRUSHER 
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rrices: 
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The  cost  of  movlDK  a,  BzI6  crusher  plant  with  non-portable  bin 
ft  few  miles  and  setting  up  ready  for  cruahlaK  Is  about  I7E 
ander  average  conditions. 

Bapalr*.  In  crushing  224, 203  tons  of  rock  In  18SI-T  an  average 
of  eight  HetB  of  crusher  appiiretus  being  In  operation,  the  follow- 
ing new  parts  were  r«Qutr«d. 

11  laverg    9   tlG.OO  I3O0.0O 

9   law    plates &      1G.50  119.G0 

12  law    plates $      12.00  144.00 

,  Toggles,  check  plates  and  sundries 247.80 

ToUl    tS3I.tO 

or  an  average  of  about  (100  per  crusher.  This  does  not  include 
babbitting  the  bearing  or  labor  of  making  repairs. 

■aiklrs  for  BoUc 

T  pairs  tires    0   tllO  t  840.00 

0«ar  wheels  and  pinions S35.00 

Total f  1,17S.OO 

or  about   tl47   for  each   pair  of  rolls.     The   tires   of   the   rolls 

used  for  coarse  crushing  are  not  turned  when  worn,  but  are  re- 
placed by  new  ones.  For  the  Bcreens  21  sets  of  perforated  plates 
@  tOD.TG  =  |1,27G.7G  were  requlre<],  or  an  average  of  2.0  sets  per 
year  per  screen.  The  average  life  of  the  wearing  parta  of  a  Jaw 
crusher  Is  therefore  about  eight  months;  a  set  of  screen  plates 
•bout  four  months. 

Id  Camp's  "Notes  on  Track"  there  Is  a  description  of  a  crush- 
ing plant  Installed  by  the  Fennaylvania  railroad  for  the  crushing 
Of  track  ballast.  It  consisted  of  a  gyratory  crusher  of  40  to  BO 
evbic  yards  per  hour  capacity  and  a  smaller  auxiliary  crusher. 
The  stone  from  a  large  crusher  was  token  by  a  belt  conveyor  to  a, 
revolving  plate  acreen  13  feet  long  by  4^4  feet  In  diameter, 
divided  into  three  sections  having  one-inch,  two-inch,  three-Inch 
holes.  On  the  outside  of  the  one-inch  hole  screen  was  an  auxili- 
ary screen  of  M-lnch  mesh.  The  rejected  material  was  led 
through  a  chute  to  the  smaller  crusher  whence  It  was  again 
conveyed  to  the  screens.  After  the  stone  had  been  toreened  It 
dropped  Into  four  bins.  The  products  of  the  stotie  were  17 
per  cent  screenings,  S  per  cent  *1-Inch  stone.  SS  per  cent  1%- 
inch  stone,  42  per  cent  2H-lnch  stone.  From  the  bins  the  mate- 
rial was  chuted  directly  Into  cars.  This  plant  was  operated  by 
a  lGO-hor|iepower  engine.  The  labor  necessary  consisted  of  one 
fireman,  one  oiler  and  tour  laborers  whose  total  wages  per  bour 
were  (l.ISM.  The  repairs  and  renewal  of  broken  parts  coat  |E00 
for  four  hundred  working  hours. 

The  Dolese  &  Shepard  Company  of  Chicago  have  estimated  the 
life  of  their  new  stone  crushing  plant  at  twenty  years  with. 
G  per  cent  annual  depreciation.  They  have  found  from  eipeiienoe 
that  repairs  to  crushers  oo«t  E  per  cent  annually,  repairs  to 
screens  and  conveyors  IG  per  cent     The  large  slse  stone  wears 
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the  screens  and  oonveyors  much  more  rapidly  than  the  amall  slse 
stone.  For  example,  the  screen  for  No.  9  crushers  had  to  be  re- 
newed In  nine  months,  whereas  the  other  screens  had  beea  in 
service  eight  months  and  showed  do  wear. 

The  Illinois  Stone  Company,  at  Lemont,  111,,  has  a  Btone-cnish- 
1ns  plant  with  a  capacity  of  TOD  cu.  yds.  In  10  hours.  The  plant 
Is  ■  timber  structure  and  cars  are  hauled  up  a  short  Incline  to  the 
main  crusher  where  they  are  dumped  automatically.  The  stone 
passes  through  a.  No.  TA  and  two  No.  44  gyratory  crushers,  and 
S-fL  cylindrical  screens  of  sixes  from  %  In.  to  H  In.  The 
original  cost  of  the  machinery,  the  three  crushers,  screen,  belts, 
etc,  was  121,000.  The  cost  of  repairs  given  below  la  for  new 
parts  and  doea  not  Include  the  labor  of  making  repairs. 
First   Tear $1,900.00 


Third,  Fourth  and  Fifth  Years 1.400.00 

Total  for  Five   Years    |S,9nO.O0 

Average    per    Tear tTSO.OO 

The  U  In.  steel  plates  have  been  replaced  about  twice  a  year. 


A  third  type  of  crusher  1b  of  the  disc  pattern  (see  Fig.  76). 
This  was  not  employed  In  ordinary  hard  rock  work  until  1909, 
but  Is  now  coming  into  use.     It  Is  especially  useful  for  crush- 


Fig.  75,      Symona  DIac  Cruiher. 
Ing  the  tailings  of  gyratory  crus 
boulders.     It  can  be  quickly  adjuf 
between    A    In.    and    il    In. 

The  crushing  Is  done  by  the  two  discs  of  maneanexe  steel, 
which  are  dish-shaped  and  are  set  with  their  hollow  sides  facing 
each  other,  and  at  an  Inclination  towards  each  other.  Both  discs 
rotate  In  the  same  direction  at  the  same  apeed.    When  the  stone 
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la  ted  tbrough  a.  central  feed  opening  It  Is  thrown  by  eentrlfai 
force  Into  that  part  of  the  hollow  wher«  the  dleoH  are  wide  aps 
It  la  tb«a  carried  around  with  them  to  where  they  are  cli 
toxetber  and  is  therebj'  crushed.  The  small  pieces  fly  out  fr 
between  the  discs  while  the  large  particles  are  caught  again  e 
the  operation  repeated, 

TABLE!  OF  SIZES  AKD  WEIGHTS 
Appnx.  Uln.  Bilt 

fil»  Sbip^ni  Wt.  Opening  for 

ot  Cmtut  LbL  B.  P.  ReqnlTeil       Be)t  Beanlta  Pr 


LISTED  CAPACITY  IN  TONS  PER  HOUR 

BlH  Omiber  Blie  Bins  Tons  per  Hour  SIh  Crusber  Sin  Blni  Tons  ner  S 

48-  t                 4a  fo    TO  W  IW  2Bfo  30 

48-  2W             85  to  ITO  18-  <  B  to  S 

SS-  ii            SSlo   SO  IS-  1  12  to  IB 

88-  3                 BOto    eO  18-  M  «to  B 

2*'  H            Uto    U  IS-  i&  Sto  10 

ESTIMATED  COST  OP  QUARRT  PLANT,  OABBRO 
The  following  estimated  coat  of  conatruottng  and  operating- 
quarry  plant  suitable  for  manufacturing  ballast  for  railroads, 
obtained   from   the  Proceedings   of  the   American   Railway   B 
glneerlug  and  Maintenance  Of  Way  Association,  1009. 

Oo>t  of  Plant.  From  publtahed  flgurea,  the  cost  of  building 
plant  of  1,000  tons  dally  capacity,  and  Its  cost  of  operation 
quarry,  la  as  follows: 

Capacity,  1,000  tons  daily 300,000  tona  annual 

BoA  cu.  yds.  trap  per  10  hour  diy 270,000  cu.  yds.  annual 

Crushera,  4,  260-ton  Farrell,  at  »1,260 t  5,0( 

Engines,  4,  60  H.  P.,  14x12  at  MOO Z,0l 

Foundations li 

Belting,  13".   200  ft  at  12.75 Bl 

Boilers.  2,  200  H.  P.  and  setting T.Gt 

Steam  dttlngs 4.01 

Boiler  house    2,G( 

Engine  house   1,SI 

Stack  2,01 

Scales.  60  ft..  Including  foundatlong  and  timber 1,2: 

BIna   ei 

Elevators  with  platforms.  4  at  tl.GOO  (for  tailings) ■.0( 

"        p  tor  water  supply,  6, GOO  gallons  per  hour 2( 


Land,  EO  acres  at  tlGO  per  acre 7,G( 

Cable  railway  and  dump  cars  for  haul  to  crusher. 
this  being  a  varying  Item  aa  quarry  la  worked      E.0( 

Total  coal  of  quarry I  *0.4i 


CRUSKlOtS 


s  aniters  8i  »3  per  aay,  saw  an: 

B  helpers  at  tlTE  per  day,  SOO  i 
S  blackHmlths  at  (3  per  day,  3( 
D  bar-BledEers  at  11. TE  per  day, 
D  coal  loaders  at  fl.TE  per  day, 


COST  OP  OPERATION  OP  QUARRY  PLANT,  OABBRO 
18  drillers  at  13  per  day,  SOD  days t  18,200 

18   helpers  at  tlTE  per  day,  SOO  days S.IGO 

.       ^ ..,._        _.       J^       ___       ...,^       jgjj       ij^yg j^jg^ 

-  Jay,  300  days 2S,S60 

T   day,  300  days :l.EOO 

_    Jl, 76  per  day.  300  days 4,200 

1   quarry  boss  at  fG  per  day,  300  days l.SOO 

1  flreman  at  tZ.EO  per  day,  300  days 7E0 

1  engineer  at  13  per  day,  SCO  days 900 

4  bin  men  at  ll.TS  per  day,  300  days 2J00 

1   scale  man  at  f2  ptr  day.  300  days 800 

1  carpenter  at  (3  per  day,  300  days 900 

10  laborers  at  tl.TG  per  day,  300  days G,3G0 

1  clerk  at   |TSO  per  year 760 

Fuel,  2,700  tons  of  coal  at  12.70 7.290 

Oil  waste,  etc. GOO 

Dynamite.  T  lbs.  per  on.  yd.;  270,000  cu.  yds. — 189.090  lb*. 

at  16c   aS.SBO 

Drill  repairs,  1  machinlat  at  M 1,200 

1  heloer  at  12.60 7E0 

Suppfles  at  I1.2G  per  month  per  drill 270 

Blacksmiths  Included  above ... 

Total    .»141.410 

4  p«r  cent  on  first  cost  of  plant 12.418 

10  per    cent    depreciation    on    machinery,    except 

crushers  2.180 

1S%  per  cent  depreciation  on  crushers 833         E,411 

tl4fi,821 

ContlnKencies,  E  per  cent 11.760 

tlGg.571 
This  shows  a -coat  per  yard  of  69  cents. 


c.y  Google 
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On(3Viit«  of  Slion*  Orailiazs.  Very  little  hoa  appeared  In  print 
reeardlnK  the  outputs  of  stone  crushers,  and  accordingly  th« 
accompanylDg  tabl«  shonlns  the  actual  output  of  a  number  of 
atone  crushers  may  be  of  Interest: 


<1)      Information    furnished    by    the    BreckenrldEe    Stone    Co., 

Breckenrldge,  Minn.  The  rock  wtis  a  limestone.  In  addition  to 
the  two  men  feeding  the  crusher,  about  JE  others  were  employed 
by  the  company  on  other  work  about  the  crusher  and  quarry. 
(2)  Information  furnished  by  the  Lake  Shore  &tone  Co.,  of  Bel- 
glum,  Wis,  The  rock  was  a  very  hard  dolomite  limestone.  The 
"one  man"  referred  to  In  the  table  Heeps  the  stone  from  "bridg- 
ing" and  keeps  the  hopper  free.  In  addition,  44  men  were  em- 
ployed loading  stone  Into  cars  going  to  the  crushers.  (3)  In- 
formation furnished  by  the  Elk  Cement  &  Lime  Co.,  Petoskey. 
Mich.  The  crushers  were  side  by  side,  the  Gates  being  used  for 
rejections.  The  rock  was  a  hard  limestone.  The  size  of  broken 
stone  from  the  crusher  ran  up  to  2ti  In.  (4)  Information  fur- 
nished by  Holmes  jt  Kunneke,  Columbus,  O.  The  rock  was  a  hard 
limestone. 

ooar  or  opEMATnra  a  stove  cxussnra  f&utt  by  oiti 

ZXFI^OTXES  FOB  TBBBX  ABB  OBX-BAI^F 
HOXTHB,  B08T0K,  XAU. 

The  Boston  Finance  Commission,  In  1908,  made  ft  statement 
to  the  effect  that  In  12  yeara  the  city  of  Boston  had  wasted 
tl,OO0,00a  by  operating  Its  own  stone  crushing  plants  Instead  of 
buying  crushed  stone  from  contractors  for  street  work.  Upon 
the  request  of  certain  city  employees  who  professed  confldence 
In  their  ability  to  turn  this  tide  of  extravagance,  the  mayor 
promised  that  for  a  limited  time  one  crushing  plant  would  be 
placed  at  their  disposal  to  demonstrate  their  claims.  The  em- 
ployees chose  for  the  experiment  the  Church  Hill  Ave,  plant  and 
the  Boston  Finance  Commission  placed  the  work  of  recording 
the  results  In  the  hands  of  Its  engineers,  Metcalf  &  Eddy,  of 
Boston.     The  full  report  of  the  engineers  la  given  in  Tol,  III,  of 


Finance   CommlssloD'B    report   recently   made   publle   and    trom 
this  I  take  the  following  data: 

The  cruaher  plant  occuplea  an  area  of  670,000  sq.  ft., 
chaseiS  In  18S2  for  (30,000  and  having  an  assessed  value  In 
of  179,800,  The  tract  ia  used  In  part  for  other  than  quarrying 
and  crushing-  purposes.  The  plant  consists  mainly  of  a  30ilS- 
Farrel  cruaher,  a  72xl6-in.  Atlaa  engine,  a  fi6-ln.  x  17-ft  tubulai 
boiler,  the  usual  elevators,  bins,  extra  parts  and  tools,  and  ol 
three  large  and  one  baby  steam  drills.  The  estimated  coat  of  the 
plant  waa  JIB, 653;  Intereat  was  calculated  at  i  per  cent  an 
preciation  at  6.7G  per  cent  annually,  which  gives  an  amou 
»1,791  which  In  the  costs  following  was  applied  on  a  monthly 
basis.  The  charge  for  steam  drills  la  baaed  on  a  rental  of  BO 
cts,  per  working  day. 

FOTCS  Employed.     The  force  employed,  with  wages,  was  In  gen- 
eral as  follows: 
Labor  at  Ledge:  Per  Day 

.    1   sub-ioreman  at  tS.50 t     3,50 

1   blncksmith  at  tS 3.00 

1  blacksmith's  helper  at  12.25 2.25 

3  steam  drillers  at  S2.2B B.76 

a  steam  drillers'  helpers  at   t2.35 6.75 

10  stone   breakers    at    12.26 2E.60 

6  hand  drillers  at  tS.2G 11.25 

1  powderman  at   t2.2E i 2,25 

9  loaders  at   (2,25 20,26 

Total    I  78.60 

lAbor  at  Crusher: 

1  engineer  at  13,60 1  S.50 

1  fireman  at  i|.2B 3,26 

1  weigher  at  13.50 3.50 

1  oiler  at  J2,2B 2,25 

3   reedera  at  12.26 S,76 

I  pitman  at  t^'Z6 2.26 

Total    t  21.60 

Teaming: 

6  single  teams  at  (3,60 %  21,00 

Total $121.00 

The  force  consisted  largely  of  men  who  were  In  some  degree 
shllled  in  rock  work.  The  majority  of  the  men  were  young  and 
all  were  vigorous  and  skilled  to  such  an  extent  that  the  force  as 
'  a  whole  was  skillful  and  efficient.  There  was  a  marked  lack  of 
interest  on  the  part  of  some  of  the  employees,  which  undoubt- 
edly had  its  effect  In  reducinar  the  amount  of  work  done  con- 
siderably below  the  amount  which  would  be  done  under  contract 
conditions;  on  the  other  hand,  it  should  be  stated  that  some  of  the 
men  took  a  lively  interest  In  the  work  and  did  their  full  duty. 
Vrapantorr  Work.  To  put  the  plant  In  condition  for  the  test 
there  were  expended  the  following  amounts: 

Labor , »207,K1 

Teaming    7,50 

Materlala    38.34 

Total   »2B3,3B 
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This  made  a  charge  of  tO.OZS  per  ton  of  output  during'  the  test 
run.  There  were  alao  (68, <4  expended  on  repairs  to  Bcalea  which, 
being  permanent  repairs,  were  not  charsed  to  the  test:  they 
ambunt  to  a  charge  of  tO.0076  or  about  %  ct.  per  ton  of  output. 
To  house  and  prepare  plant  and  tools  for  the  winter  after  the  con- 
clusion of  the  test  run  cost  |1S  or  10,002  per  ton  of  output 

Kathod  of  Operation.  The  quarry  was  UrBt  stripped  of  the 
earth  overlying  the  iedse.  after  which  holes  were  drilled  In  the 
rock  by  means  of  steam  drills.  These  holes  were  loaded  with 
dynamite  and  exploded,  thus  throwing  out  great  quantities  of 
stone.  Much  of  the  stone  thus  thrown  out  was  In  large  blocka, 
which  required  breaking  before  they  could  be  put  Into  the  crusher. 
In  some  cases  this  could  he  done  by  sledging  and  In  other  casea 
holes  were  drilled  In  them  by  means  of  a  baby  steam  drill  and 
hand  drills,  and  the  blocks  cracked  by  use  of  dynamite.  The 
stone  thus  prepared  for  the  crusher  was  hauled  to  the  loadlnj; 
platform,  where  It  was  dumped  into  the  crusher  and  upon  th.e 
platform.  Men  were  stationed  on  the  platform  to  feed  the  rock 
Into  the  crusher.      After  passing  through  the  crusher  the  broken 

separated  Into  two  grades;  the  very  fine,  or  dust,  being  conveyed 
to  one  set  of  bins  and  the  cracked  stone  to  another  set.  These 
bins  hold  approximately  100  tons;  and  when  the  denmnd  for  stone 
for  use  upon  the  streets  was  not  equal  to  the  output  of  the 
crusher,  and  the  bins  were  full.  It  became  necessary  to  haul  the 
balance  of  the  output  to  a  pile  En  the  yard — about  2,259  tona 
of  broken  stone  and  194  tons  of  dust  being  stored  In  the  yard 
for  this  reason. 

There  was  a  misunderstanding  with  regard  to  hauling  of  stone 
from  the  bins  to  the  pile  In  the  yard,  which  caused  a  alight 
delay  on  July  1.  3  and  3,  during  a  portion  of  which  time  the 
crusher  was  shut  down.  This  delay  amounted  In  the  aggregate  to 
not  over  two  days  of  crusher  service,  during  which  lime  the 
quarrying  was  proceeding  as  usual.  After  July  3  there  was  no 
appreciable  delay  on  account  of  causes  beyond  the  control  of  the 
foreman,  except  such  occasional  delays  as  are  Inevitable  upon 
BUCh  work   due  to  temporary  disablement  of  the  plant. 

In  this  connection  it  should  be  noted  that  the  capacity  of  the 
bins  being  only  about  400  tons,  they  were  suBlcIent  only  for 
about  SVi  days  output  of  the  crusher  as  It  was  operated.  The  * 
normal  capacity  of  the  crusher  Is  claimed  by  the  manufacturers 
to  be  about  2G0  tons  per  day,  while  the  maximum  output  for  any 
one  day  during  this  test  was  225  tons. 

During  three  weeks  In  July,  three  drills  were  operated,  but  this 
was  found  to  be  Inadvisable  because  the  force  of  laborers  was 
unable  to  handle  the  rock  as  fast  as  It  was  blown  out. 

Parloda  of  Oparatlon.  The  results  of  this  test  have  been  di- 
vided Into  three  periods,  so  that  the  comparBti,ve  progress  from 
lime  to  time  can  be  noted,  ss  well  as  any  Improvement  In  the 
cost  of  operation.  The  dates  of  closing  these  periods  were  so 
selected    that    the   amount    of   uncrushed    stone    which    had    been 
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quarried  was  comparatively  small,  balnz  in  no  caae  In  excesa 
of  200  tons.  t 

First  Period — The  flrat  period  was  from  May  ii  to  July  13, 
Inclusive,  but  Included  only  that  drilling  and  black  ami  thing  done 
up  to  July  6.  Inclusive,  which  corresponded  to  the  output  of  the 
flrat  period.  The  work  and  expense  of  this  period  may  be  sum- 
marized as  follows: 

Strtppins   removed    174  tona 

Holes  drilled  (2%-ln.  diameter)  by  steam  drills 1.089.6  ft. 

Unbroken  slone  on  h&nd  at  expiration  of  period  (aetl- 

mated)    2O0   tons 

Broken  stone  ready  for  crusher  at  end  of  period none 

Total  output  of  crushed  stone  during  this  period l.tBl  tons 

Cost: 

Labor  and  teaming  per  too  Of  output tl.Sl 

Materials  u?ed  per  ton   of  output 0.11 

Total  coat  per  ton  of  output tl.32 

In  this  summery,  as  In  the  summaries  of  the  other  periods,  no 
account  Is  taken  of  Interest,  depreciation  or  rental  of  plant,  and 

certain  general  Items  of  expense,  or  a  tew  Incidental  supplies. 
The  final  summary  covering  the  entire  period,  however,  includes 
all  of  these  expenses. 

It  should  be  noted,  In  the  consideration  of  the  first  period,  that 
the  cost  per  ton  of  output  Includes  all  of  the  preliminary  work, 
which  amounted  to  approximately  |0.1S  per  ton  of  the  output  of 
this  period.  Deducting:  the  cost  of  the  preliminary  work  from  the 
coBt  per  ton  of  output,  11,32,  for  the  first  period  leaves  the  net 
cost  for  this  period  tl.l7  per  ton,  which  cost  can  be  compared 
with  similar  costs  for   the  second  and   third  periods. 

Second  Period — The  second  period  extended  from  July  14  to 
11  a.  m.  of  July  21,  inclusive,  and  Includes  the  drllllne  and 
blacksmithlng  applicable  to  this  period.  The  work  and  expense 
of  the  second  period  may  be  summarized  as  follows: 

Work  Done: 

Strtpplng  removed    85  tons 

Holes  drilled   (2%-ln.  diameter)   by  steam  drills 402.7   ft. 

Unbroken  stone  on  hand  at  expiration  of  period  (esti- 
mated)      SO  tons 

Broken  stone  ready  for  crusher  at  expiration  of  period  none 

Total  output  of  crushed  stone  during  this  period 906  tons 

Cost: 

Labor  and  teaming  per  ton  of  output tOSO 

MateHals   used    •    008 

.   Total  cost  per  ton  of  output tO.KE 

Third  Period — The  third  period  extended  from  II  a.  m.  of 
July  21  to  September  10,  inclusive,  artd  flnai  date  Of  the  test.  The 
work  and  expense  ot  the  third  period  may   be  summarixed  aa 
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Holes   drilled   (Zfl-In.   diameter)    by  steam  drills 2.087.9  ft. 

Unbroken  atone  on  hand  at  expiration  of  period  (eetl- 

mated)      200  tons 

Broken  atone  ready  for  crusher  at  eiplratton  of  period  none 

Total  output  of  crushed  atone  during  this  period 6,SST  tons 

Cost: 

Labor  and  teaming  per  ton  of  output 10.76 

Materials  used  O.OS 

Total  coBt  per  ton  of  output tO.84 

It  should  be  noted  that  the  coat  per  ton  of  output  during  the 
thtrd  period  Was  very  close  to  that  of  the  second  period.  The 
reduction  In  cost  of  stone  crushed  during  the  second  and  third 
periods  below  that  of  the  flrat  period,  after  deducting  the  coat 
Of  preparatory  work,  shows  the  result  of  the  experience  acquired 
by  the  force  and  Improvement  in  organization. 

Semite  of  BntlM  Test.  As  already  stated,  the  duration  of  this 
teat  was  from  May  2S  to  aeptember  10,  inclusive.  The  details  of 
the  cost  of  this  test  are  given  In  Table  B,  The  work  aooom- 
pllshed  during  the  test  may  be  summarized  aa  foUowa: 


t  of  the  stripping  had 


Total  output  of  crushed  stone  during  test: 

.1,970  tons   (22  per  c 


>  tbe  city  of  producing  the 
Ive  ,of  168.44  paid  for  pern 
le  summarized  as  follows: 


Less  cost  of  quarrying  20O  tons  of  unbroken  stone  remain- 
ing at  expiration   of  test 0.008 

Net  cost  of  crushed  stone  produced I1.07E 

The  mttJoT  fteme  of  the  foregoing  summary  may  be  subdivided 
into  a  comparatively  small  number  of  Items  which  will  show 
the  coat  of  the  various  parts  of  the  process  of  preparing  crushed 
itone.     (See  Table  A.) 


TABLE  A — 8UMMAHT  SHOWING  APPROXIMATE  DISTRIBU- 
TION OF  EXPENSES  AT  CHESTNUT  HILL 
AVENUE   CRUSHBjR 


ll 


QuariThi?  and  fereaklns  (tiO  havlns 
been  deducts  on  account  at  un- 
broken rock  remalDlnK  at  the  «nd  o( 

teat)    14,283.27        10.476 

Stripping    244.64  .027 

Stripping:  done  prior  to  tsst  (eatlmated)      223.83  .026 


!trlppln„ — 

.joadlnK  and  delivery  to  orUBber. 
_  CrOB^Ing: 


Operation  (iDCludlns  teedlng  oruaher)..   1,266. SB 
Interest  and  depreciation  on  plant  <S 
months  at  (149.26  per  montb) 447. TE 


interest  and  depreciation  on  plant  <S 

months  at  (148.26 '^' 

Special  expenses: 

Weighing    atone    181.67 

Welching  Blrlpplng    ■  -  "" 

HauIlngT)lna  to  pile  CB,463  tons),. 

Holidays     

Absent    with   i 


Holidays     706.76 


Cl 


Total    charged    to    output |»,I31.9e        tl.07E        100.0 

Permanent  repalra  to  scales flB.44 

Total   cost  of  teat '. (9.700.43 

'Output  equals  8,963  tons  of  crushed  stone  (Including  dnut). 

These  units  may  be  grouped  as  follows: 

>uarrylng  and  breaking (0.749 

Jrushlng    0.244 

HoUdaya  and  absent  with  pay 0.082 

Total  ■ .(1.0T6 

DlBtrlbatloii  ot  Oa«t  of  VtatxaKa,  BngliieMr,  FlmoMi  Mid  Oo«l. 
'  The  foreman  devoted  his  time  almost  wholly  to  the  work  of  quar- 
rying and  breaking  the  rock  for  the  crusher,  and  only  a.  amall 
portion  to  the  operation  of  the  crusher.  We  have,  therefore, 
charged  30  per  cent  of  his  time  to  the  quarrying,  60  per  cent  to 
the  breakinz  and  10  per  cent  to  the  crushing. 

The  steam  for  running  the  steam  drills  was  furnished  from  the 
boiler,  which  constituted  a  part  of  the  crusher  plant.  This  boiler 
was  under  the  general  direction  of  the  engineer  and  was  cared 
for  by  a  fireman.  W*e  have  not  charged  any  portion  of  the  time 
of  the  engineer  to  quarrying,  but  have  charged  one-half  of  the 
time  ol  the  fireman  as  well  as  one-half  the  cost  of  the  coal  uBed. 

Stripping.  In  certain  places  the  ledge  waa  covered  with  a 
layer  of  earth,  which  It  waa  necessary  either  to  remove  before 
blasting  or  aoparate  from  the  stones  after  blasting.  A  portion 
of  this  material  had  been  removed  from  the  ledge  prior  to  the 
beginning  of  this  teat.     The  quantity  of  stripping  removed  dur- 
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Ing  the  experlmeDt&l  run  was  aS4  tana,  and  our  «Btlinste  of  the 
amount  which  was  moved  prior  to  the  beginning-  of  the  run  <the 
ooHt  of  which  should  be  charKed  againHt  this  experiment)  would 
be  SBO  tons,  or  an  amoUnt  nearly  equal  to  that  removed  during 
the  teat.  The  cost  ot  stripping  done  during  the  test  was  t0.63T 
per  ton  of  soil  stripped  from  the  surface  of  tbe  ledge.  At  this 
rate,  the  stripping  done  prior  to  the  test  would  have  cost  t!22.9B 
had  It  been  done  by  tbe  same  force  as  a  part  of  the  experiment 
This  estimated  cost  of  preliminary  stripping  amounts  to  ID.OES 
per  ton   of  output. 

Allowano*  tor  Book  QnanUd  bnt  Xot  Blasted.  As  already 
stated  there  was  no  quarried  rock  on  hand  at,  the  beginning  of 
the  test,  but  there  was  a  quantity  of  about  20O  tons  remaining 
at  its  close.  This  should,  of  course,  be  credited  to  the  experi- 
ment, which  has  been  done  by  deducting  the  cost  of  quarrying 
It  from  the  entire  cost  of  the  experiment.  The  cost  of  quarry- 
ing. Including  stripping,  wa^  about  tO.tb  per  ton  of  rock  quar- 
ried (8.9E3  tons  of  output +£00  tons  unbroken  rook<=-9,ies  tons 
quarried).  The  cost  of  quarrying  ZOO  tons  was  therefore  tSO, 
which  amounts  to  tO.OOE  per  ton  of  output,  which  has  been  de- 
ducted from  the  total  cost  of  output. 

Becomtf  of  BaanHs  of  T«rt.  Thla  test  has  covered  a  period  of 
time  aufflolently  great  to  demonstrate  with  accuracy  the  coat  of 
producing  crushed  stone  at  the  Chestnut  Hill  avenue  crusher  by 
day  labor,  under  the  conditions  of  the  teat.  The  force  apparently 
consisted  of  men  skillful  and  competent  as  could  be  selected  from 
the  entire  organization  of  the  division,  and  certainly  gave  evi- 
dence of  being  reasonably  skillful  and  able-bodied.  So  far  as 
could  be  seen  the  foreman  In  charge  of  the  work  was  given  an 
absolutely  free  band  to  organize  his  force  as  ho  deemed  best, 
and  to  adopt  such  methods  of  handling  the  work  as  he  might 
daalre.  With  very  slight  and  unimportant  exceptions  he  was  fur- 
nished with  tools  and  supplies  promptly,  so  that  there  Is  no  rea- 
son to  think  that  the  output  could  have  been  Increased  by  the 
Improvement  of  conditions  depending  upon  the  co-operation  of  his 
superior  oIUcerB  in  the  Street  Department.  Tbe  net  result  of 
this  test  appears  to  be  that  the  crushed  atone  was  produced  at  a 
coat  to  the  city  of  tl.D^E  per  ton.  These  figures  make  no  allow- 
ance for  the  coat  of  the  quarry  to  the  city,  or  the  cost  of  ad- 
ministration and  clerical  services  at  tbe  office,  the  latter  of 
which  Is  estimated  at  tO.DG  per  ton  of  output. 

This  experiment  has  been  carried  out  under  the  very  best  of 
conditions.  Tbe  quarry  and  crusher  selected  was  the  most  favor- 
able of  any  which  tbe  city  has  worked  In  the  past,  and  pro- 
duced crushed  stone  In  1S05  more  cheaply  than  any  other  crusher. 
During  that  year  each  of  five  crushers  produced  more  than 
80,000  tons  Of  broken  stone — the  Bleller.  Centre  Street,  Chestnvt 
Hill  Avenue,  Codman  Street  and  Columbia  Road  crushers.  Of 
these  the  Chestnut  Hill  Avenue  eruaher  yielded  the  smallest  out- 
put, although  the  coat  per  ton  of  crushed  stone,  tl-14B  was  lower 
than  that  of  any  of  the  others.  The  cost  of  producing  crushed 
stone  during  the  test  was  therefore  reduced  leas  than  fO.OS  below 
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tbe  cost  of  producing  onisbed  stone  at  tbla  crushAr  during  the 
year  1906. 

We  have  klready  called  attention  to  the  marked  increase  in 
efflciency  of  the  force  employed  at  the  aruaher  during  the  second 
and  third  perlodH  Of  the  experiment.  It  la  reasonable  to  Inquire 
what  the  coat  of  the  output  would  have  been  had  all  tbe  work 
been  done  with  the  same  efficiency.  Such  an  estimate  may  be 
obtained  by  adding  the  coat  of  interest  and  depreciation,  rental 
of  machinery  and  tools,  temporary  repairs,  and  the  stripping  done 
before  the  beginning  of  tbe  teat,  to  the  cost  of  any  particular 
period,  or  an  assumed  cost.  These  items  amount  to  over  (O.IO 
per  ton  of  output,  ao  that  it  Is  j^easonable  to  estimate  the  cost 
of  operating  the  crusher  at  tO.SB  to  |1  per  ton  of  output,  based 
upon  the  efficiency  attained  during  tbe  second  and  third  periods. 
This  estimate,  as  in  all  other  cases,  does  not  include  any  charge 
on  account  of  administration  or  olHce  expense,  nor  does  it  Include 
any  charge  for  the  cost  of  owning  and  maintaining  the  quarry. 

Oomparison  with  Kftlkst  VrloM  of  OroBhafl  Stons.  According 
to  the  report  upon  stone  crushers  already  cited,  the  market  price 
of  crushed  atone  f.  o.  b.  cars  at  the  crusher  is  bO  cts.  per  net 
ton.  While  it  is  not  possible  to  determine  accurately  the  market 
price  of  crushed  stone  f.  o.  b.  cars  Boston,  under  a  contract  simi- 
lar to  one  which  the  city  might  negotiate,  an  estimate  was  given 
In  the  report,  from  which  we  have  Juat  quoted,  amounting  to 
fl  per  ton  f.  o.  b.  cars,  or  |1.10  loaded  upon  wagons  ready  for 
hauling  to  the  streets.  It  thus  appears  that  the  cost  of  crushed 
stone  produced  during  this  test  was  more  than  twice  that  ot 
crushed  stone  f.  o.  b.  Cftrs  at  the  crusher  of  a  private  corpotatioo, 
or  more  than  twice  the  price  for  whiob  it  could  be  produced  at 
the  Chestnut  Hill  Avenue  crusher  by  a  contractor,  and  that  the 
cost  was  about  to. 026  less  then  the  estimated  contract  price  of 
crushed  stone  purobosed  In  t^e  local  market  and  loaded  upon 
wagons  In  Boston.  These  figures  inolude  no  part  of  administra- 
tion or  oIDce  expenses,  and  no  portion  of  the  cost  to  the  city  of 
owning  and  maintaining  tbe  quarry.  The  administration  and  of- 
fice expense  would  doubtless  amount  to  as  much  as  tO.OS  per  ton 
of  output,  but  we  are  not  in  position  to  moke  any  estimate  of 
the  cost  to  the  city  of  owning  and  maintaining  the  quarry. 

We  made  the  statement  that  the  cost  of  crushed  stone  produced 
during  the  test  was  mnre  than  twice  the  price  for  which  it 
could  be  produced  at  the  Chestnut  Hill  Avenue  crusher  by  con- 
tract, upon  the  assumption  that  conditions  could  be  the  same  at 
this  crusher  as  at  the  large  commercial  crushers  in  use. 

As  we  understand  the  law,  a  contractor  producing  stone  at  this 
crusher  for  the  use  of  the  city  woujd  be  obliged  to  confine  the 
hours  of  latHir  to  an  eight-hour  day,  which  would  materially 
inorease  the  cost  of  his  work.  It  la  also  probable  that  the  city 
would  And  it  impracticable  to  take  the  maximum  output  of  the 
crusher  at  all  tlmee,  which  would  also  be  an  Important  factor  In 
the  cost  of  operating  this  plant. 

As  stated  In  our  report,  the  companies  furnishing  crushed  stone 
within  reasonable  railroad  distances  of  Boston  appear  to  be  very 
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willing  to  dlspofie  of  their  product  at  GO  centB  per  ton  t.  o.  b, 
cars  at  cruiher.  We  have  Que  Instance  where  crushed  stone  of 
one  sice  (not  the  run  of  the  crusher)  was  furnished  at  s  coat 
of  5E  cents  per  yard,  or  about  **  cents  per  too  delivered  In  plae«. 
Including  more  or  less  freight  expense.  Obviously  this  stone  was 
Bold  at  a  price  at  least  as  low  aa  40  cents  per  ton  at  crusher.  It 
should  be  bome  In  mind,  however,  that  these  plants  are  very 
large  ones,  much  larger  than  the  Chestnut  Hill  Avenue  crusher. 
We  have  obtained  the  following  data  relating  to  the  cost  of 
operating  a  small  temporary  crushing  plant  on  a  trap  rock  quarry 
from  April  to  October,  ISOS.  The  crusher  was  a  lOU  by  18 
Inch  Acme — a  smaller  outnt  than  that  In  use  at  Chestnut  Hill 
Avenue.  The  cost  of  producing  the  stone  Is  given  In  detail  in 
th«  following  table: 


Leading  ..■..■..■■,.;..:;.;■..■,;:;,;■.::'.:;:.::,;.  i;g43:9B 

Hauling    800.00 

Crushing 1,229.73 

Superintendence   437.10 

Coal,  oil,  etc 620.00 

Dynamite  and  exploders 41(.00 


tO.G2S9 
It  appears  from  the  foregoing  table  that  the  total  amount  of 
Btotte,  IS.GGS  tons,  was  quarried  and  crushed  tor  45  cts.  per  ton, 
not  Including  rental  of  plant.  The  rental  of  plant — actually  a 
rented  plant — was  t).0T92,  which  added  to  4G  cents  would  make 
a  total  cost  of  63  centsiper  ton. 

It  Is  Important  to  note  that  durlpg  the  tost  run  of  the  Cheats  ■ 
nut  Hill  Avenue  crusher,  the  average  output  was  120  tons  per 
day  for  three  months  (TE  days)  of  actual  operation  of  crusher. 
The  nominal  capacity  of  the  crusher  being  240  tons.  It  appears 
that  the  output  was  Just  one-half  of  the  capacity.  Under  good 
managemant  there  should  be  no  dlfllculty  In  turning  out  240  tons 
of  stone  per  day,  and  this  could  have  been  turned  out  during  the 
test  run  without  materially  Increasing  the  expense  of  the  output, 
except  for  the  cost  of  quarrying  and  breaking.  These  items 
would  have  been  materially  Inoreased  if  the  methods,  discipline 
and  character  of  labor  remained  the  same. 

In  considering  this  subject.  If  should  be  bome  In  mind  that 
there  Is  not  sumclent  rock  available  at  this  location  to  warrmht 
the  establishment  of  a  very  large  crushing  plant.  There  Is 
probably  stone  enough  to  supply  the  present  crushing  plant  for  a 
period  of  three  or  four  years. 

an  opinion.) 

From  a  further  consideration  of  the  statement  In  our  report, 
which  we  have  quoted  above,  we  are  of  the  opinion  that  a  con- 
tractor might  produce  crushefl  stone  at  the  Chestnut  Hill  Avenue 
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crusher  for  about  one-half  of  the  cost  of  crushing  atone  duiing 
the  test  run.  This,  however,  would  probably  not  Include  the 
contractor's  profit,  and  would  necessitate  his  having  an  abundant 
market  which  would  enable  him  to  work  the  plant  to  Its  maxi- 
mum capacity.  It  Is  not  probable  t^at  the  city  could  let  this  work 
to  a  contractor  for  a  sum  aa  low  as  one-half  the  cost  of  the 
output  during  the  test  run  for  the  reasons  already  given. 

OoBt  Of  KanUuff  Cmiliea  Btona  to  th»  Btreeti.  An  examina- 
tion of  the  teaming  checks  covering  a  period  of  about  three 
weeks,  a  portion  of  which  was  during  and  a  portion  after  this 
test,  showed  that  the  cost  of  delivering  stone  amounted  to  about 
f0.40  per  ton  for  the  first  mile,  and  about  |D,1D  per  ton  for  each 
additional  mile.  Thus,  with  stone  costing  tl.D7&  per  ton  In  the 
bin,  the  total  coat  to  the  city  of  such  stone  delivered  to  the 
street,  at  a  distance  of  one  mile  from  the  crusher,  would  be 
tl.47E  per  ton,  or  at  a  point  two  miles  from  the  crusher,  II.B76 
per  ton.  For  comparison  with  contract  prices,  this  figure  should 
be  Increased  by  the  amount  of  the  cost  of  purchasing  and  main- 
taining the  quarry  and  the  proportionate  cost  of  administration 
and  oDlce  forces,  not  only  on  account  of  the  quarrying  and  crush- 
ing, but  also  on  account  of  teaming. 

TABLE  B— DATA  ON  COST  OP  OPERATING  STONE  CRUSHER 

AT   CHESTNUT    HILL   AVENUE   LEDGE,    BRIGHTON, 

MASS,.  FROM  MAY  2S  TO  SEPTEMBER 

10,   1908,  INCLUSIVE 


ton  [\gul 


Item  

Supervision  (foreman): 

Quarrying  and  breaking  90  per  cent t    253, El 

Crushing,  10  per  — *  ""■' 

Buildings 

iDStaillng  drilling 

Removing  and  sto 

Operating  drills    . . 

Furnishing  steam  for  operating  steam  drills. . 

Cleaning  rock  for  drills  and  moving  same... 

Blacksmith   on  ledge  tools  and  pipe  fittings.. 

Blasting  and  care  of  explosives 

Breaking  stone   

Hand  drilling  (block  holes) 

Ix)adlng  stone 

Removing  and  loading  stripping 

Weighing  stone 

Weighing  stripping 

Feeding  crusher - 

Crusher  operation  (engineer,  fireman,  oiler  and 

^Hman)  K  K* 

..ItSpay".'.'. '.'.'.'. '.'.'. v.. ','.','.'.'.'.'... '.'.'.'.'       27.68 

Holidays   . . . .  > TOS.TG 

Teaming: 

Buildings    4.B0 

Drilling  plant 3.00 

Hauling  stone  to  crusher 92ft.28 

Hauling  stripping 111." 

Hauling  product  to  pile 281. IE 

Total    |7,90T.6B  t 


2S.17 


3S2.G7 
182.29 
1,382.42 


181.67 
1S.S7 
331.61 


«g^    ecieee 


:Sl| 


Slifil 

SnoQfii 


iE5^ 


i 
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A  coMgAmmoM  or  otkatovt  aks  gxw  cwanMsmms  i 


Jaw  and  gyratory  cruahera  are  the  two  distinct  types  of  crush- 
era  extensively  used  tor  the  preliminary  reduction  of  rock  and 
ore.  The  well  known  Dodge  and  Blake  cruahera  are  the  best 
examples  of  the  Jaw  type  and  have  been  widely  used  for  many 
years.  Aside  from  soma  modiflcationB  in  the  method  of  apply- 
Inar  the  thrust  and  in  the  construction  of  the  frame,  these  ma- 
chines as  built  today  are  similar  to  the  early  designs.  The  gyra- 
tory type  of  rock  breaker  was  Introduced  about  ISSG.  Its  large 
capacity  was  Its  most  attractive  feature  and  led  to  its  rapid 
Introduction,  The  early  designs  were  faulty  in  many  features. 
There  is  an  Improved  design  which  has  become  more  or  less 
standard  with  the  several  manufacturers.  This  is  the  suspended- 
shaft,  two-arm  spider,  drop-bottom  type,  with  cut-steel  bevel 
gears,  forced  oil  circulation,  mangaiieae-steel  crushing  head  and 


Since  !t  Is  possible  to  purchase  either  type  of  crusher  in  almost 
any  size  and  with  the  assurance  that  the  design  and  coi^atruction 
are  adequate  for  the  work  intended,  the  choice  of  type  can  be 
made  strictly  on  the  basis  of  suitability  and  economy.  There 
are  fads  in  machinery  as  well  aa  In  millinery.  The  rapid  devel- 
opment of  the  gyratory  crusher,  and  its  success  in  meeting 
severe  requirements  have  led  many  to  advocate  the  complete 
retirement  of  the  Jaw  type.  Each  type  has  a  field  in  which  It 
Is  Buperlor,  and  It  is  easy  to  define  the  limits  of  each.  There 
ore  certain  advantages  and  disadvantages  that  are  Inherent  in 
each  type  of  machine,  irrespective  of  size  or  service,  and  these 
are  generally  fairly  well  recognized.  Of  greater  importance  and 
less  generally  appreciated,  are  the  characteristics  of  each  machine 
for  a  particular  size  and  service. 

Table  I  has  been  prepared  t 
tlve  features  of  the  two  types 
services.  All  the  machines  quoted  in  the  table,  except  the  two 
largest  sizes  of  gyratory  crushers,  are  standard  sizes.  The 
weights,  capacities,  required  power,  etc,  are  those  guaranteed  by 
the  manufacturers  for  average  conditions  with  hard,  friable 
rock.  The  machines  quoted  In  the  table  to  deliver  a  certain 
sized  product  are  the  medium  sizes  adapted  lo  that  product,  as 
both  larger  and  smaller  machines,  within  Email  limits,  could 
be  adjusted  to  produce  a  certain  slie  of  material.  The  par- 
ticulars of  the  3fli282-ln.  and  the  12iJ45-ln.  gyratory  crushers 
are  only  approximate,  as  the  largest  standard  size  manufac- 
tured Is  24x138  Ins.  Gyratory  crushers  larger  than  24x198  ins. 
have  been  built  to  special  design. 

Biia  of  TMO.  Inspection  of  the  compiled  and  calculated  data 
in  Table  I  reveals  the  following  interesting  comparisons:  It 
develops  that  in  each  case  the  gyratory  Is  a  machine  of  greater 
weight,  capacity  and  horsepower  than  the  Blake  crusher  for  the 
same  size  feed  and  product.  The  feed  opening  of  the  Blake 
type  is  rectangular,  that  of  the  gyratory  la  necessarily  the  seg- 
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ment  of  s  ring.  Pram  thla  fact  It  tollowB  that  the  welKbt  and 
oapaclty  of  n  gyratory  crusher  will  Increase  more  rapidly  with 
an  Increase  In  the  width  of  the  receiving  opening  than  will  the 
Blake  type.  In  other  words,  we  may  vary  the  width  or  ttie  length 
of  the  feed  opening  In  the  Blake  type  Independently  of  each 
Other,  while  in  the  gyratory  type  the  width  of  the  feed  opening 
controls  the  entire  design,  and  the  whole  machine  must  be  pro- 
portioned acoordlnsly.  This  Is  an  Important  characteristic  and 
has  great  Influence  In  defining  the  field  of  each  type. 

Walfht,  Capaoltf  and  Ho»*pawer.  Table  II,  which  Is  com- 
puted from  the  datu  given  In  Table  I,  Indicates  a  notable 
auperloilty  of  the  gyratory  type  as  regards  efficiency  of  power 
consumption  and  capacity  per  ton  weight  of  crusher.  In  all 
cases  tabulated,  escept  the  first  (crushing  from  T  to  1^  Ins.). 
the  relative  capacity  of  the  gyratory  Is  greater  than  either  the 
relative  weight  or  required  power.  Referring  to  the  third  col- 
umn of  Table  II,  It  appears  that  In  this  case  the  weight  of  the 
gyratory  is  1.1  times  that  of  the  Blake  crusher  for  the  same 
BlEe  feed  and  product,  but  the  capacity  of  the  gyratory  Is  3.8 
times  that  of  the  Blake,  and  the  relative  power  required  is  only 
1.(6.  This  comparison  between  the  two  types  is  also  emphasized 
by  the  values  of  capacity  per  Installed  horsepower  which  were 
computed  for  Table  I.  The  gyratory  Is  shown  to  vary  from 
0.B8  ton  per  hour  Installed  horsepower.  In  the  smallest  size  tabu- 
lated, to  4.80  for  the  largest  sixe,  while  the  Blake  has  the  values 
O.GO  to  2  for  the  same  conditions.  The  greater  duty  per  Installed 
horsepower  in  the  gyratory  type  Is  due  to  several  reasons.  A  Jew 
crasher  must  break  a  rock  by  simple  compressive  force,  high 
■tresses  being  obtained  by  Impact.  The  gyratory  has  the  advan- 
tage of  breaking  a  large  number  of  pieces  by  beam  action  be- 
cause of  the  concave  shape  of  the  shell  and  the  convex  shape  of 
the  crushing  head.  This  action  Introduces  both  compressive  and 
tensile  stresses  in  the  piece  of  rock,  causing  It  to  break  with  less 
exertion  of  force  because  the  tensile  strength  of  rock  or  ore  la 
only   a  fraction  of  Its   compressive  strength. 

The  gyratory  Is  more  economical  of  power  owing  to  Its  con- 
energy  In  overcomins  the  inertia  of  the  heavy  and  rapidly  re- 
ciprocating parts.  Another  feature  which  helps  to  account  for 
the  relatively  large  amount  of  power  that  is  Installed  for  Blake 
crushers  is  the  intermittent  character  of  the  work.  The  demand 
la  irregular,  and  may  temporarily  far  exceed  the  average,  so  a 
crusher  of  the  ]aw  type  must  be  liberally  equipped  with  power. 

Ootlw«tiM>iL  Of  Openttlag  Ad*ftntagas,  Reference  to  Tablf  I 
shows  the  marked  advantage  of  the  Blake  over  the  gyratory 
type  as  regards  the  height  of  crusher.  This  Is  an  Important 
Item,  as  It  controls  the  height  of  buildings.  In  addition  to  the 
greater  actual  height  of  the  gyratory  it  requires  much  clear 
headroom  both  above  and  below  the  machine  for  the  necessary 
raising  and  lowering  of  the  parts.  The  floor  space  occupied  Is 
about  the  same  for  either  machine  for  a  certain  size  feed  and 
product. 
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iha[>e  of  the  ilgli  shell  of  the  gyratory,  resultlnff 
In  breaking  some  of  the  rocfc  hj  beam  action,  cauaea  the  mate- 
cubtcal  Id  form  than  the  product  of  »  Jaw 
cruBher.  For  thla  reason  the  gyratory  usually  gives  the  most 
uniform  product  from  a  given  ore  or  rooli. 

Other  conditions  being  eiual,  there  is  less  actual  waar  on  th« 
■H  of  a  Jaw  crusher,  beeauae  the  tendency  toward  a  certain 
dloB  action  cannot  be  entirely  eliminated  from  the  gyratory 
Owing  to  the  conical  shape  of  the  concave  liners  of  a 
gyratory  they  cannot  be  reversed  when  worn  at  the  bottom. 
The  plates  tor  a  Jaw  crusher  can  be  arranged  to  be  turned  end 
ir  end  when  the  lower  part  becomes  badly  worn.  For  these  rea- 
ms the  renewals  for  the  gyratory  type  are  a  greater  expense 
lan  !n  the  Jaw  type. 

Provided  the  feed  Is  previously  reduced  to  proper  size,  attend- 

ice  Is  the  same  for  one  machine  ot  either  type,   which  gives 

1    important   advantage   to    the    gyratory    In    those    cases    where 

s  larger  capacity  enables  It  to  replace  two  or  more  Jaw  cmsherB. 

Itspslrs     Repairs  are  more  difficult  to  malce,  and  possibly  more 

frequent,  with  the  gyratory  type.     The  critical  mechanical  fea- 

the  gyratory  is  the  eccentric  drive  on   the  lower  end  of 

;he  main  abaft.     With  hard  rock  and  heavy  feeding  It  requires 

efficient  lubrication  to  keep  the  bearings  cool.     A  well  designed 

Blake  crusher  is  easier  to  keep   in   order.     The  introduction  of 

iteel   castings   for   the   main    frame   of   the   Jaw    crushers   has 

Increased    the   strength   and   lessened    the   weight    of   that   Im- 

portent  part.    As  regards  vibration  during  operation  the  gyrtttcry 

uperlor,   as  It  runs  very  steadily.  . 

The  consideration  of  relative  merits  for  a  speciaed  capacity, 

and  the  comparisons  drawn  therefrom  are  all  on  the  baats  of  a 

given  size  of  feed  and  product.     It  would  be  desirable  to  compare 

the  two  types  on  the  basis  of  given  capacity  aa  well  as  slse  of 

reed  and  product,  but  this  Is  not  possible.     When  we  designate 

:he  feed  and  product,   the  size  and  capacity  of  the  appropriate 

crusher  of  each  type  Is  determined  thereby,  and  these  vary  widely 

types.     The  bearing  that  the  required  capacity  has 

upon   the   comparison   of  merits,   although  left   for   the   last,   is 

all -Important,  as  will  be  shown. 

Consider  the  case  in  the  flrst  column  of  Tables  I  and  II.    This 

the  only  case  of  those  tabulated  In  which  the  gyratory  does 

it  excel  In  capacity  per  ton   weight   ot  machine.      It,   however, 

particular  Jnstallatlon   required   the  capacity   afforded  by   the 

'x6S-ln.   gyratory    (seven  tons   per   hour).   It   might   be   selected 

n  place  of  two   lOil-ln.  Stake  crushers,  because  of  the  e 

ot  one  machine,  one  foundation,  and  one  attendant. 

advantages  are  to  be  gained,  as  in  small  stamp  mills,  by  dividing 

work  between  several  small  crushers  so  as  to  avoid  conveying 

crushed  material  and  to  gain  bin  storage  without  additional 

height,  two  small  Blake  crushers  might  be  selected  In  preference 

to  one  gyratory.     It   should  be   noted   that  the  relative   weight 

of  the  two  types  Is  not  an  exact  Index  of  the  relative  Orst  cost. 
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baeanss  the  syratory  crushers  are  sold  at  a  higher  iirlca  per 
pound  than  the  Blake  type.  There  are  other  factors  aflectInK 
flrst  cost  besides  the  price  of  the  madhine  at  the  manuCacturer's 

Moot  ■r«aJuT«  Ts.  ■Blldotfnj.     Referring-  to  tba  last  columns 

of  the  tables,  there  is  a  nuist  InlereBttng  case  which  is  not 
Keoerally  well  understood.  We  are  dealing  with  large  receiving 
Dpenlnes  and  coarse  cruahlng.  During  the  last  few  years  a 
demand  has  arisen  for  crushers  of  this  magnitude  In  order  to 
Introduce  economies  In  the  mining  and  milling  of  ores.  It  has 
long  been  recognised  that  rock  breaking  Is  cheaper  than  stamp 
milling  down  to  a  slie  of  about  1  In.,  and  now  it  Is  beginning 
to  be  understood  that  rock  breaking  Is  cheaper  than  bulldoiing 
knd  sledging  pieces  several  feet  In  each  dimension.  This,  of 
course,  applies  only  to  large-scale  operations  where  the  amount 
to  he  handled  and  the  tranaportatlon  equipment  render  such  an 
Installation  feasible.  To  show  the  economies  possible  In  this 
direction  It  may  be  noted  that  at  the  Treadwell  mines  In  IBOl* 
the  amount  ol  powder  used  In  stoplng  was  0.31  lb.  per  ton  of 
ore  mined,  white  It  required  0.85  lb.  per  ton  mined  to  bulldoze 
this  rock  after  It  was  stoped.  It  required  one  man  breaking  rock 
for  each  machine  drill.  Much  labor  was  necessary  on  the  feed 
floor  of  the  crusher.  The  gyratory  crushers  In  use  did  not  receive 
large  pieces.  It  Is  understood  that  improvements  in  this  direc- 
tion are  now  planned. 

Returning  to  the  tabulated  features  of  the  crushers  with  Urge 
feed  opening,  one  is  Impressed  at  once  with  the  enormous  capac- 
ity knd  colossal  slie  of  the  gyratory  machines  for  this  class 
of  work.  While  the  calculations  show  that  the  gyratory  crushers 
In  these  sizes  have  marked  ndvajitages  in  efllclency,  their  tre- 
mendous slse  and  cost  are  prohibitive  unless  their  large  capac- 
ities can  be  ullllzed.  The  3Sz2S2-In.  gyratory  Is  estimated  to 
have  a  capacity  of  300  tons  per  hour  to  a  12'-ln.  product,  and  the 
42z34E-ln.  1,200  tons  per  hour  to  ifl-lns.  It  would  be  a  re- 
markable mining  or  quarrying  operation  that  would  furnish 
large  material  at  such  a  rate,  and  that  Is  why  we  do  not  hear  of 
gyratory  crushers  of  such  dimensions.  Some  machines  have  been 
built  larger  than  Z4]cl98-ln.,  but  they  are  not  likely  to  come  Into 
general  use.  On  the  other  hand  the  large  Blake  crushers  are 
commonly  built  and  successfully  Installed.  Their  capacity  Is 
usually  In  excess  of  the  requirement  but,  as  Is  evident  from  Table 
I,  not  to  the  prohibitive  eitent  that  Is  true  of  the  gyratory  type. 

OrosUiw  Plant  f«K  OOO-Btamp  IDIL  As  an  Illustration  of  the 
application  of  the  preceding  data  and  conclusions,  the  design  of  a 
crushing  plant  tor  a  200-stamp  mill  will  be  considered.  Assume 
a  wide  body  of  hard  ore,  which  can  be  mined  cheaply  It  the  ore 
does  not  have  to  be  blasted  beyond  what  Is  necessary  to  break 
It  from  the  solid,  and  adequate  transportation  facilities  are  pro- 
vided to  convey  the  large  material  to  the  crushing  house.  I 
further  assume  that  a  knowledge  of  the  character  of  the  vein 
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and  the  seneral  condltlonn  ot  minlns  are  such  that  it  will  b« 
desirable  to  provide  for  receiving  pieces  up  to  3Gz42  Ins.  Assume 
that  the  atanips  have  a  capacity  of  B  tons  per  day,  then  for  the 
2aO-8tamp  mill  l.OOO  tons  per  day  crushed  to  pass  a  14i-ln.  rInK 
(equivalent  to  lU-ln-  oube)   must  be  delivered  by  the  proposed 


]  1 

i  i 


crushing  plant.  It  Is  apparent  that  tba  ore  must  be  crusbed 
In  stages.  Since  the  Initial  crushera  of  large  receiving  opening 
will  ot  necessity  have  a  large  capacity.  It  will  be  beat  to  cod- 
eentrate   the   crushing   Into   one   S-hour   shift,    thus   Introducing 
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eoonomloa  In  oparatlon.  Thia  calls  for  a  crushing  capacity  «t 
1!G  tona  por  hour. 

Id  Tabls  III  the  distribution  of  alios  In  nin-of-mlne  ore  Is 
obtained  from  experience.  The  petcentaKM  of  the  different 
Bleed  particles  in  the  product  delivered  by  any  particular  cruaher 
may  be  found  by  consulting  the  dlaeram  shown  In  Fig.  TSa.  For 
example,  when  crushing  to  pass  a  6-ln.  ring,  81  per  cent  will  paas 
ft  G-lo..  and  about  SO  per  cent  will  go  through  a  lip^-ln.  ring. 
This  diagram  was  constructed  by  the  Power  and  Mining  Ma- 
chinery Co.,  and  la  stated  to  be  the  result  of  the  compilation  of 
a  large  amount  of  experimental  data  The  results  obtained  are 
stated  to  have  been  uniform,  and  the  diagram  Is  recommended 
to  be  used  to  determine  the  percentages  of  certain  alxed  producta 
from  any  cruaher.  roll,  or  screen.  The  diagram  la  approximately 
correct  for  hard  friable  ore,  and  proper  allowance  must  be  made 
if  the  rock  has  any  inherent  tendency  to  break  In  a  certain  way. 

Taking  the  required  capacltlea  and  duties  as  arrived  at  in 
Table  III  and  referring  to  Table  I,  It  la  apparent  that  we  would 
select  the  42x3S-ln.  Blake  crusher  for  the  Initial  breaker.  This 
machine  has  excess  capacity  over  what  la  required,  but  not  such 
enormouB  eicess  coat  and  capacity  a  a  a  gyratory  for  the  same 
work.  For  the  secondary  crushing  one  13xSg-ln.  gyratory  Is 
strikingly  superior,  as  It  would  require  three  24il2-ln.,  or  two 
10il2-ln.,  or  two  3SilS-ln.  Blake  crushers  for  the  same  capacity. 
For  the  Snal  crushing  two  lOxSO-tn.  gyratory  crushera  would  be 
Indicated. 

If  the  ore  foundation  and  conditions  of  mining  and  transporta- 
tion were  such  that  an  Initial  crusher  to  receive  pieces  24x3G-ln. 
was  suOtcleatly  large,  It  would  be  found,  upon  making  a  stie' 
analysis  similar  to  that  shown  In  Table  III  for  3ex42-ln.  that  one 
3ai24-ln.  Blake  machine  crushing  to  4-ln.,  followed  by  two 
IDxSO-ln.    gyratory   crushera   each    giving   a   product   to  pass    a 


In  an  Installation  of  the  sise  considered  above,  the  omshlng 
plant  would  be  separated  from  the  mill,  the  crushed  product 
being  delivered  to  the  ore  bins  by  conveyers.  The  large  Initial 
cruaher  must  have  a  solid  foundation,  preferably  resting  directly 
on  the  ground.  The  large  pieces  to  be  handled  make  It  Imperative 
that  the  ore  be  dumped  Into  a  receiving  hopper  that  feeds  directly 
to  the  large  crusher.  If  a  gravity-plant  site  la  not  available  or 
desirable,  there  Is  no  difficulty  In  elevating  the  product  of  the 
initial  crusher  for  further  reduction. 

The  oonoluslons  reached  above  are  In  accordance  with  the  moat 
advanced  practice.  The  economy  of  breaking  by  crusher  over 
bulldozing  and  sledging  Is  beginning  to  be  appreciated.  Recent 
Installations  In  South  Africa  employ  large  Btake  crushers  for 
Initial  breakers,  followed  by  gyratory  machines  preliminary  to 
stamp  milling.  A  notable  Installation  In  the  United  Statea  la 
that  of  a  fl0x42-in.  Farrell-Bacon  Jaw  cruaher  capable  of  breaking 
down  to  18-In.  the  largest  pieces  of  hard  iron  ore  that  can  be 
handled  by  a  TO-ton  steam  shovel.    Other  plants  where  economlea 
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have  been  secured  by  Introducing  large  Initial  cruahera  of  the 
Farrel-Bacon  Jaw  type  are  the  Granby  mines.  Phoenix,  B.  C,  the 
British  Columbia  Copper  Company  and  the  Natomaa  Consolidated 
ol  California. 

In  conclusion  it  Qiay  be  said  that  while  SEtch  typs  has  a  field 
in  which  It  la  superior,  no  aharp  lines  can  be  drawn  because  of 
the  many  factors  Involved.  It  Is  believed,  however,  that  with 
the  aid  of  the  data  here  presented  an  Investigation  along  the  lines 
indicated  win  quickly  disclose  the  most  desirable  machine  for 
any  particular  service. 

Note  particularly  that  the  capacity  in  tons  per  hour  of  a 
crusher  is  a  very  Uncertain  quantity.  The  data  In  these  tables 
have  been  gathered  from  various  sources  and  are  believed  to  be 
fairly  accurate,  but  the  author  disclaims  responsibility  for  what 
any  one  crusher  may  do  on  any  particular  Job  or  on  any  particu- 
lar kind  of  rock.  The  only  safe  course  is  to  leave  a  liberal 
margin  for  contingencies.  The  guaranteed  capacity  of  a  manu- 
fecturer,  even  If  accompanied  by  specifications  and  a  contract 
may  mean  only  the  guaranteed  capacity  for  a  run  of  an  hour,  and 
at  the  end  of  the  hour  the  machinery  may  need  to  stand  still 
for  another  hour  to  cool  off.  Crushers  have  been  sold  on  such 
B,  basis  more  than  once  to  the  sad  discomfiture  of  the  c 
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TABLE   III. — SIZE   ANALYSIS. 


Run  In  mine 5E  40  IS  IG 

F«ad  to  first  crusher 55 

Product  of  llrst  crusher 30  IE  10 

Feed  to  second  crusher 70 

Product  of  second  crusher . .  30  40 

Peed  to  third  crusher ..  60 

Product  of  thtrd  crusb«r ..  tO 

In  aakins  for  estimates  on  crusher  plants,   the   following  In- 
formation should  be  given  the  manufacturer: 
The  nature  of  the  material  to  be  crushed. 
Tons  or  cubic  yards  to  be  crushed  per  day  of  ten  hours. 
Sizes  ihto  which  the  material  Is  to  be  screened. 
The  different  sizes  to  be  obtained. 
Storage  capacity  for  crushed  stone  desired. 

(This  Information  will  enable  the  determination  of  thd  proi>«r 
length   of  elevator   If  one   la   needed.) 
Whether   power   plant  Is    wanted. 

(If  so,  kind  of  power  preferred,  steam  or  electrical.  If  elec- 
trical, advise  whether  direct  or  alternating  current,  and  voltage, 
pl^ae  and   cycle.) 

System  of  delivering  rock  to  the  crusher  best  fitted  to  local 
oondltlone: 

A — Incline  and  automatic  dump  cars. 

B — Level  with  end  dump  cars  and  tipple. 

C — Level  with  side  dump  cara. 

D — Incline  chute. 

E — Incline  track. 

P — Dump  cars  on  tramway. 

Q — Horse  and  cart. 

Olve  an  Idea  as  to  the  character  of  the  ground  In  the  proposed 
location:  whether  level  or  on  a  hillside.  If  on  a  hillside,  give 
approximately  the  grade  with  a  rough  sketch  of  the  site.  If  pos- 
sible, showing  the  position  of  the  quarry  relative  to  the  plant 
and  the  position  of  railroad  tracks. 

Answers  to  the  above  questions,  together  with  such  other  sug- 
gestlona  and  directions  as  may  be  offered  by  a  prospective  cus- 
tomer, will  facilitate  very  much  the  preparation  o(  plans  and  the 
selection  of  appropriate  machinery  for  the  plant 


! 
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stamr  vftck  sbbbiox 

8"i4"  spruce,  12'  high,  with  drum,  gear  and  erankH lEO.OO 

A"   square  spruce.   14'  high 80,00 

>  leg  tripoda,  12'  high,  no  gear 18,00 

S  teK  trlpoda,  14'  high,  no  gear 18.00 

All  Ironed  and  painted.     Xo  rope  or  block. 


DERRICK  OF  PIPE  AND  DROP 


FITTINGS 


4fi  Iba. 

S8  1be.  IJOUOIC 

100  lbs.  2000  It 


Sulky  derrick  about  IE'  high.  One  man.  one 
blocks  and  BO'  of  %"  steel  wire  rope  or  100'  of 
Weight,  3,600  lbs.     Price.  160.00.     See  Fig.   7S, 


,  with  brake. 
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Fig.  78.  These  can  also  be  operated  by  an  engloe  and  can  be 
Bet  upon  a  small  car. 

Fitted  with  maollla  rope  for  light  work.  Sheaves  arranired 
for  three  Itnea  In  the  bootn  tackle  and  two  Ilnea  in  the  holstliiK 


Pig.  Tt.    Plant  for 

1  Derrlok,  lEOO  lbs.  capacity  with  18'  mast  and  18'  boom.  .t4e.50 
100'  of  %'  pure  tnanlllB  rope.  eBtlmated  for  boom  line,  at 

4o  (t rr. 4.00 

IGO'  of  %"  pure  manllla   rope,  estimated  for  fall   line,   at 

4o  ft.   e.oo 

300'  of  %'  pure  manllla  rope,  estimated  for  4  guy  Itnea  at 

Sc  ft IB.OO 

S  7"  single  wood  blocks  for  hoist  and  boom  line,  at  75c .  2,36 

1  boom  winch,  used  for  operating  the  boom IS. 00 

Total    .|Si.7G 

Same  outfit  with  16'  mast  and  16'  boom t86.2G 

Same  outfit  with   H'  mast  and   14'  boom 84.76 

Same  outfit  with   12'  mast  and  12'  boom S4.2G 

1  light  car.  4'x6'.  with  flat  wheels,  complete 25.00 

1  No.  1  light  car,  4'i6'.  with  flanged  wheels,  complete 28.00 

All  derrick  Irons  for  derrick    (no  rope,  blocks,  boom  wlncb 

or  timbers,  but  with  drawings  for  mast  and  boom) SI.GO 


c.y  Google 


Fig.  78.     Parkar  Dtrrlck  No.  4 — Hand  Power. 

1  Derrick,  capacity  IBOO  ibs.,  with  18'  mast  and  18'  boom.  .|  i 
100'  or  %'  best  flexible  steel  cable,  estimated  for  boom  line 

at  7c  ft 

300'  of  %'  best  flexible  steel  cable,  estimated  for  fall  line 

at  7c  ft ] 

JOCf  of  %"  pure  manllla  rope,  eetlmated  for  *  guy  lines 

at  6c   1 

1  8"  Hingis  steel  blocks  for  %"  cable,  with  plain  hooks,  at 

1  8"  slngie  steel'biock  for  %'  cable, 'with' swivel  hook!.. 

4   Ji"  Crosby  cilpa,  at  20o 

3  %'  galvanized  thimbles,  at  ]0c 

1  No.  f  boom  winch,  used  for  operating  the  boom 1 

Total  (11 

Same  otitflt  with  IS'  mast  and  18'  boom fil 

Same  outfit  with  14'  mast  and  14'  boom 11 

Same  outfit  with  12'  mast  and  IZ'  boom 11 

1  Light  car,   4'xB',  ■with  flat  wheels,  complete 2 

1  Light  car,  4'xE'.  with  flanged  wheels,  complete 2 
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All  derrick  Irona  tor  derrick  (no  rope,  block,  boom  wlnoh 

-r  timbers,  but  with  drawings  for  mast  and  boom) ( 11. GO 

IE. 00 


!  two  wooden  stIR  lega  (complete)  to  take  lbs  place 


Price  of  two   wooden   still   legs    (Irons   only)    to  take  the 

plmoe  of  4  guy  lines 10.00 

1  alnsle  sbeave  brackets  for  Bteam  power G.DO 

In  bnlldinK  1.001)  ft  of  IB-  plp«  mwer  at  Big  R^iids,  Mtcb., 
a  trench  4'  wide  and  about  It.G'  deep  was  dug  In  gravel  and 
boulders.  About  8  cords  of  stone,  many  of  them  large  slse 
and  near  the  bottom  of  the  trench,  were  removed.  A  fuller 
description  of  this  work  Is  In  OUlette'e  "Coat  Data."  P.  817. 

The  first  fi'  were  taken  out  with  a,  scraper  and  a  team  and 
driver.  The  remainder  was  removed  In  buckets  with  a  derrick 
of  the  above  type.  About  GO'  of  sewer  were  completed  per  day 
at  the  following  cost: 

1  foreman  at  12.00 t  2.00 

1  scraper  team  and  driver  at  fS.iB J.7S 

1  man  holding  scraper  at  fl.EO l.EO 

1  man  dumping  scraper  at  (1.60 1.60 

i  men  pulling  sheeting  and  carrying  It  at  |1.G0 3.00 

1  man  pulling  sheeting  and  carrying  it  at  tl.BO l.EO 

1  horse  and  driver  on  haul  line  at  |2.S0 S.GO 

4  men  Dlllng  two  1-6  cubic  yard  buckets  at  tl.50 t.DO 

1  man  laying  pipe  and  tS.Do , S.OO 

1  pipe  layer's  helper  at  tl.SO l.EO 

Total    I t2G.2G 

This  gives  a  cost  of  GO.E  cents  per  lln.  ft  of  sewer.  The 
actual  cost  of  excavation  was  20  cents  per  yd.  (or  scraper  and 
12,6  cents  for  derrick  work.  The  derrick  was  moved  two  or 
three  times  a  day,  which  took  about  seven  minutes  each  time. 

ntted  with  UmI  Dabla  for  HMiTj  Work.  Sheaves  arranged 
for  t^ree  lines  in  the  boom  tackle  and  three  lines  In  the  hoisting 
tackle. 

1  Derrick,  capacity  4000  lbs.,  with  Sf  mast  and  tO'  boom..t  7000 
lEO'  of   %'  b«at  flexible  steel  cable,  estimated  for  boom 

line,  at  7o  ft lO.BO 

SOO'  of  K'  best  flexible  steel  cable,  estimated  for  hoisting 

line,  at  7c  ft 21.00  ' 

800'  of  Ti"  pure  manllla  rope,  estimated  (or  4  guy  lines,  at 

Bo  ft 16.00 

5  S"  Blnglo  steel  blocks,  with  plain  hooks,  for  4i'  cable, 

at  J4.B0   ■ 13.60 

1  8"  single  steel  block,  with  awlvel  hook,  (or  %"  cable 9.00 

4   H"  Crosby  clips,  at  ZOc 80 

2  H*  galvanized  thimbles  at  10c 20 

1  boom  winch,  used  (Or  operating  the  boom 14.00 

Total    (180.00 

Same  outfit  with  20'  mast  and  24'  boom 16T.2B 

Same  outfit  with  IS'  mast  and  18'  boom 164.60 

1  Light  car,  6'x8',  with  flat  or  flanged  wheels,  complete...  SO.OO 
All   derrick   Iron   for   above    (no    ropes,    blocks,   timbers   or 

boom  winch,  but  with  drawings  for  mast  and  boom) ....  GS.OO 
Price  of  2  wooden  stiff  legs   (complete)   to  take  the  place 

of  4  guy  lines 20.00 

Price   of   2    wooden   stilt   legs    (Irons   only)    to   take   the 

_  place  of  4  guy  Unea 12.00 

a  Single  r- ..  —  -.-..-  . -  .- 


single  sheave  brackets  for  steam  power. . 
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1  tin  i;nmbac  TtuMU.  Fitted  with  steel 
Iioiatlng  cable.  Sheaves  arranged  for  three  lines  In  the  boom 
tackle  and  three  lines  In   the   holatlng  tackle. 

1  Derrick,  capacity  4000  lbs.,  with  ZO'  maat' and  SO'  boom.'.  (Tfl.OO 
150'  of  %"  beat  Sexlble  steel  cable,   estimated  for  boom 

line,  at  7o  ft 10.60 

lOO'  of  %'  best  flexible  ateel  cable,  estimated  for  (all  line. 

Bt  7c  (t. 21.00 

800'  of  7i"  pure  manllla.  rope,  estimated  for  4  guy  lines, 

at  Bo  ft 16,00 

S  S"  single  steel  blocks,  with  plain  hooks., for  ^i"  cable,  at 

I4.B0   18.60 

1  S"  single  Hteel  block,  with  swivel  hook,  for  %~  cable...  9.00 

4    %"  Crosby  clips  at  20c 80 

3   %"  ealvanlied  thlmblCB  at  lOc 20 

1  No.  4  boom  winch,  used  for  operating  the  boom 14.00 

Total    tlOO.OO 

Sitme  outfit  with  20'  mast  and  24'  boom „ 1ST.SS 

Same  ouCftt  with  18'  mast  and  IS'  boom 164.50 

1  extra  heavy  lumber  yard  car,  S'zg',  with  flat  or  flanged 

wheels,  complete  60.00 

1  8"  snatch  block  for  %"  cable,  with  chain,  for  horsepower 

1  pair  skidding  tones,  open  up  to  10" 2,S5 

1  pair  skidding  tonga,  open  up  to  14" 3.00 

1  pair  akiddlng  tonga,  open  up  to  20" 6.00 

Shipping  weights  vary  from  300  lbs.  to  2, GOD  lbs.,  according  to 

All  Irons  for  1,600-lb.  derrick  weigh  approximately  30O  lbs. 
All  Irons  for  4,000-lb.  derrick  weigh  approximately  650  Iba. 


Length  of  timbers    (feet) IS  24  40 

Slie  of  tlmbera  (inches) 4xS  SxS  8x8 

Diameter  of  drum    (Inches). 6  S  » 

Length   of  drum    (Inches) 42  60  12 

Price  complete  without  timbers 

or  rope    830.00  $45.00  (68.60 

Price  complete  without  rope 68.70  87. BO  100.00 

Derricks  for  operation  by  steam  engine  cost: 

6  ton  at Itf-leg  derrick  with  bull  wheel  and  SO' boom |360.0( 

10  ton  guy  derrick  with  50'  boom 65O.0( 

15  ton  guy  derrick  with  05'  boom 660.01 


Timber  for  mast  24"x24''x75' t  46.00 

Timber  for  boora  SB'. . . . : 28,00 

Bxpense-of  delivering  timber 18.60 

Carpenter  work  on  mast  and  boom  at  |1£.60  a  day 26,00 

Derrick  Irona,  sheaves ^13-?! 

3.400'  of  beat  galvanized  1"  Iron  rope  for  8  guy 237,00 

Thimbles,  clamps,  etc 36.00 

600'  ateel  hoiatlng  rope.  IN" ^l^-SS 

Labor  on  dead  men,  4  men.  2  days  at  81-40 11.20 

Labor  raising  derrick.  8  men.  2  days  at  11.40 22.40 

Labor  Oxing  guys.  S  men.  2  day*  at  f  '" 
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StlfF-leg  derrick  complete  capable  Qf  operating  \-yard  clam- 
shell bucket  on  a  60'  boom.  Equipped  with  8'  bull  Tirheel.  guide 
■heaves,  framed  complete  with  all  irons.  Boom  12"  x  l!"  i  60'; 
mast  11)"i  10"x  a2';  stiff  lege  10"ilO",  framed  10  horisontal 
to  li  vertical;  sills  10- 1 10".     Price.  (416.00  t.  a.  b.  N.  T. 

BiCKtzwo  rom  stiff-kbo  obbbiox 

1  14-  slnBle  block  with  shackles 110.60 

1  H"  double  block  with  shaOlcleB 16.60 

SIO'  o(  4  part  topping  line ; 

116'  of  4  part  bull-wheel  line  with  cUpj 26.00 

426'  of  ^^  C.  C.  a.  wire  rope 

300'  of  S^  holding  and  Closing  line Z4.00 

Total    fTS.OD 


FIB-  n. 

Derrick  fittings  bougbt  for  second-hand  derrick  of  similar 
description  as  above  for  use  with  3  drum  taolat  and  a  clam  shell 
bucket  cost  aa   follows: 

1400  lineal  feet  K"z8il9  crucible  steel  W,  R.  cable flD2.33 

3   14'  double  bronsed  bushed  blocks  at  fl3.T6 41.26 

1  14'  single  broniea  bushed  blocks 9.36 

2  12"  sheaves  bronzed  bushed  blocks  at  tl.'E 3.60 

12  guy  clamps  and  bolts  for  %'  rope  at  2 1c 2.SS 

1  1!'  snatch  block  bronze  bushed 11.66 

Total    (170.86 

A  car  provided  with  an  A  frame,  a  hoisting  engine  and  light 
Jack  arms,  capable  of  lifting  6 -ton  boulders,  etc..  costs  from 
11.600  to  12,000  new.      Bee  Fig.  TB. 
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IRONS      FOR      POWBR-OPBRATBD      STIFF-LEG      DERRICKS 


Tbe  following  list,  to  Etccompany  Fig.  f 
Important  metal  parts  ot  etlR-leg  derrtcka  to  be  operated  by. 
power.  It  does  not  Include  guide  sheaveB,  blocks,  or  oilier 
ninnliig:  gear. 


1  Kaat  Top  with  straps  and 

gudgeon  pin. 
1  Maat  Bottom  complete  wltb 

step,   double   atieaves  and 

■trap  tor  boom, 
1   Flat   Bolted   Boom   Band 

wltH  3  links. 


1  Single  Boom  Sheave  with 
boxes,  tor  center  of  mast. 

1  Double    Sheave    Mast 

1  Top  atin  Leg  Iron. 
Lower  Stiff  Leg  Irons  (two 

of   these    furnished),   and 

all  necessary  bolts. 
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sue  of  Htllt  less  and  sllla  <ln.) .  S  x  G  12  i  13  1«  I  IB 

Capacity  In  tone 1  to  2  10  to  12  20  to  26 

Shipping  weight  (Iba.) 760  2100  7000 

Price  with  self-tub.  bheavea fSO.OD  tlEO.OO  t37G.OO 

On  railroad  work  In  Newark  It  took  six  men  and  a  foreman 
one  day  to  move  a  sttir-Ieg  derrick  with  a  EO'  boom  150  feet  and 
one  day  to  set  It  up,  at  a  total  coat  of  tZI.OD.  This  Includes 
moving  the  engine  and  the  stone  used'  to  weight  the  still  legs. 
Two  guy  derricks  with  70'  masts  and  80'  booms  were  used  for 
two  yeara  In  building  a  concrete  Alter.  During  that  period  they 
were  erected  onoe.  moved  five  times,  and  finally  removed  once 
Bt  a  cost  of  11,400.  an  average  of  tl<)0  per  move.  As  a  rule, 
however,  a  guy  derrick  can  be  shifted  more  easily  thaji  a  atllf- 
leg  derrick,  an  there  are  no  stones  to  be  handled. 

Derricks  should  be  provided  with  a  bull  wheel  where  possible, 
(W  the  wages  of  two  t^gmen  will  soon  pay  for  It. 

Sizes  and  prices  of  steel  bull  wheels  complete  with  braces; 


length  In  feit 

S„'K, 

Price 

40 

1600 

sooo 
mo 

t  se.Do 

lilH 

Diameter  of  large  Set f-lubri cat- 
sheaves  (Inches)  Common  sheave  lug  sheave 
10                                        I  4. GO  t  C.2G 
14                                            e.7G  9.2G 
18                                          HDD  14.TG 

A  derrick  formerly  known  as  the  Keams  derrick  was  used  In 
I  14'  concrete  sewer  at  liOUlsvllle,  Ky.  The 
4,230  ft.  long  and  had  an  average  depth  of  SS.J'; 
number  of  yards  per  ft.  .was  28.6,  The  derrick 
excavated  to  within  14'  of  the  bottom,  and  a  Potter  machine 
excavated  the  remainder  and  carried  It  to  the  rear  for  backfill. 
The  derrick  operated  a  %-yd.  clamshell  bucket,  which  loaded 
Into  wagons  for  spoiling  or  Into  Roppel  cara  for  backfill.  The 
output    was   about   1,SOO    cu.    yds.    per  week. 

The  machine  consisted  of  a  stiff-leg  derrick  mounted  on  a 
turn-table.  The  power  plant  was  a  7  x  ID  In,  engine  with  three 
drums,  and  a  30  H.  P.  boiler.    The  entire  outfit  cost  about  tC.GOO. 


DERRICKS  1>T 

vKOATnro  DBSBiOKa. 

(See  also  Boats.) 
A  flwLtlDK  derrick  was  parchaaed  by  the  city  of  Chle«so  In 
ISOE  at  a  cost  of  tS,ZgT.2«.  It  was  ased  on  the  hrdraullo  fllllns 
of  the  Lincoln  Park  extension  In  1910  for  various  purposes. 
It  was  In  eORimlSBlon  ten  hours  per  day  and  was  operated  by  a 
crew  consisting  of  an  engineer,  areman  and  a  varying  number 
of  deck  hands,  usually  four.     The  cost  of  operation  during  IBIO 

Hours  in  commission l.TSS.GO 

Labor  of  operation 11.871. ZD 

Fuel   and  supplies 699.07 

Insurance    lOO.OO 

Labor    repairs iiS.TO 

TowinK    17.6! 

Total   |l,gG6.SS 

Total  cost  of  repairs !8e.SE 

ToUl  cost  of  operation I.GTO.S* 

Total  cost  per  hour l.SO 

Total  cost  per  day IS.OO 

During  1911  the  derrick  was  tn  commtaalon  for  440  Imiit* 
with  a  crew  of  two  men,  and  for  1.2t4  hours  with  a  crew  of  six 
men.  The  cost  of  operation  and  repairs  for  the  1,E94  hours  In 
service  la  siven  as  tollowa: 


COST  OF  DERRICK  OPERATION  AND  I 
Opermtlon  P 

Labor,    watching t    178.87 

Fuel    2S7.68 

Supplies    !44.«3 

Insurance  98.B0 

I    TCT.4S 

Labor    I    188.70 

If aterlta   1*"-" 

Teams   14.00 

t    S43.4e 

Total  operation  and  repairs,  excepting  operating 

labor n.100.93 , 

April  1  to  Aug.  1.  440  hrs.  _    ^_^  ^^ 

Operating  labor    I    688.66 

Fuel,   Buppllea  and  repairs 

Coat  per  hour,  440  houra 

After  Aug.  1,  1,264  hours. 

Operating  labor   $3,166.96 

Fuel,  supplies  and  repairs 

Cost  per  hour,  1,264  hours 

Total  co«t  for  year (4,826.48 
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DZVIHO  OUTFITS 


A  diver's  outfit  consists  of  a  metal  helmet  or  bead  covering^, 
R  breast  plate,  an  alr-tlght  diving  suit,  and  shoes  with  weights. 
'Weights  are  also  attached  to  his  waist  to  overconie  buoyancy. 
The  helmet  alwars  has  one  window  In  front,  usually  one  on 
each  Bide,  and  sometimes  one  near  the  toe.  The  air  hose  runs 
from  the  pump  to  a  valve  either  In  the  helmet  or  breast  plate. 
Bealdes  this  one,  a  safety  and  a  regulating  valve  for  controlling 
the  pressure  are  provided.  The  diver  Is  raised  or  lowered  by  a 
rope  attached  to  his  waist  called  the  safety  line. 

The  air  pump  Is  always  operated  by  hand  power,  may  have 
from  one  to  three  cylinders,  may  be  single  or  double  acting,  and 
of  either  th«  lever  or  fly-wheel  type. 

The  prices  of  diving  apparatus  are  as  follows: 

Belmets,  tlOD;  suits,  tSO  to  fSD;  other  eQulpment,  tlOO  to 
flEO;  air  pumps,  flOD  to  ftOO.  The  cost  of  a  complete  outfit 
varies  with  the  depth  of  water  where  It  Is  to  be  used.  For^ 
shallow  water  an  outfit  costs  from  |3O0  to  (4B0;  for  moderate' 
depth,   1450  to   fTOO;  and  for  deep  sea  diving,   |700   to   1800. 

The  net  weight  of  helmets  varies  from  37  to  T4  pounds.;  gross 
velght,  TT   to   144;  shipping  space,  B   to  9  cu.   ft. 

The  net  weight  of  air  pumps  varies  from  30  to  1.400  Iba.,  and 
Shipping  space  from  S  to  40  cu.  ft. 

Diving  dresses  weigh  (net)  16  to  32  lbs.,  and  occupy  IH  to  4 

Divine  shoes  weigh  (net)  SB  lbs.,  and  oooupy  1  eu.  ft.  of  space. 
Air  hose  weighs  about  22  lbs.  per  length  of  SO  ft.  and  occupies 
S   cu.    ft,    of  space. 

Below  are  given  Itemlied  lists  of  two  complete  outfits: 

DIVINO  OUTFIT  No.  1. 


1  Air  pump,  Na  1.  Two  cylinders,  double  action  with  two 
patent  Inalcatlng  gauges  to  denote  the  air  pressure  and 
depth  of  each  diver;   with  water  clfitcrn,  two  fly-wheels 

In  ash  chest,  with  Iron  rings  for  lashing ¥600. Qi 

These  pumps  have  removable  tills  fitted  Into  the  pump  cases 

in  which  are  furnished  and  packed  the  following  small  parts : 
1  union  joint,  double  male. 
1  union  Joint,  double  female. 
1  nut  tor  securing  pump  handles   (spare). 

1  overflow  noBiIe. 

12  washers  for  air  hose  (spare). 
1  socket  wrench.  ' 
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DIVINO  OUTFITS  IM 

1  BCrewdrlver. 
3  double-ended  apanneTs. 
1  10-Inoh  monkey  Wrench. 
Spare  valvea.   Inlet  and   outleL 
1' Improved  diving  helmet,   3  llghte,  sectional  screw,  to 
receive  air  In  the  head-plpce,  or  one  to  receive  air  In  the 
breast-platei   either  style.   IncludInK  safety   valve,   ad- 
justable regulatlnK  valve  and  recessed  Kasket  seat 3  lOO.OO 

3  rubber  diving  dresses;  Slie  No.   2,  at  flO.OO 100.00 

ISO  feet  standard  white  air  hose  {3  pieces)  with  coupUnKS, 

at   40c    60.00 

1  Bet  dlvlQK  weights,  belt  pattern 22.00 

1  pair  diving  shoes,  with  lead  or  Iron  soles IS.OO 

3  pairs  rubber  diving  mittens,  at  IS.OO 10.00 

1  pair   rings    and    clamps G.OO 

1  life  or  signal  line  (ISO  feet) 2.G0 


i  pair  cuff  expanders. 


_  KnlfeAbelt  and  air-hose  holder 10.00 

5  feet  anap  tubing,  at  eoc 3.00 

1  pair  chaflnv  panta 4.00 

1  helmet  cushion 3.00 ' 

3  pairs  diver's  stockings,  at  fl.SS l.BO 

3  woolen  shirts  and  drawers,  at  31. BO S.OO 

2  pairs  woolen  mittens,  at  $1.25 I.EO 

1  woolen  cap 1.2C 

1  basket  for  helmet,  dresaea.  hose,  etc IS.OD 

6  extra  bolts  and  nuts  tor  helmet  (spare),  at  Z6c 3.00 

I  set   extra  couplings    (spare) 2.00 

1  yard  rubber  cloth  for  repairs 2.60 

1  can  rubber  cement  for  repain  (1  lb.) 7S 

1  cutting   punch .76 

Complete  outfit  for  one  diver tS79.SG 

Complete  outfit  for  2  divers  will  Include  duplicate  of  each 

of  the  above  Itema  except  the  pump 1368.10 

For  one  diver;    Net  weight,  960  lbs.:  gross  weight.  1,100  lbs.; 
shipping  measurements,  ES  cu.   ft. 

For  two  divers:     Net   weight.   1.860  lbs.;   gross   weight,   1,600 
lb*.;  shipping  -measurements,  SO  cu.  ft. 

DIVING  OUTFIT  No.   2. 
Complete  In  all  respects  for  one  diver. 


follows: 

1    10-Inch  monkey  wrench. 

1  improved  diving  helmet,  3  lights.  (_.   ._. ..      . 

celve  air  In  the  head-piece,  or  one  to  receive  air  In  the 
breast-plate^   either  style,   with  safety  valve,  adjustable 

regulating    valve   and    recessed    gasket   seat lOO.Oi 

1  rubber  diving  dress.   No.   2   size 6O.O1 

100   feet  standard  white  air  hose   (two  pieces)   with  coup- 
lings,  at   iOc 40.0i 

1  set  diving   weights,   belt   pattern 22.01 

1  pair  shoes,  with  lead  or  Iron  soles I6.O1 

I  pair  rubber  diving  mittens 6.01 

fair  rlnga  and  clamps 6.O1 
Ite  or  signal  line   (126  feet) 3-21 
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1  pair  cuR  eipHaders 

1  diver's  hnlfa,  belt  and  air  hose  holder 

t  feet  Bnap  tubing,  at  tOc 


1  basket  for  Ii 


t  for  repairs  (1  lb.) 

B  welKht.  4TS  lbs.;  shipping 


SM&acnOH  or  nirnro  ArrAMA.Tvm. 

i   following  points  ahould  be 

1.  Duration  of  tlio  work. 

2.  Whether  It  is  to  be  conducted  with  lonK  or  short  spaces 
of  time  Intervening.  , 

i.  Depth  of  water. 

4.  Whether  the  outflt  Is  to  be  used  on  rocky  or  sandy  bottom. 
6.  Character  of  the  work. 

5.  Selection  of  the  pump. 

The  selection  of  the  pump  Is  the  most  Important  point,  and 
in  view  of  recent  experiments  and  tests  of  the  work  that  can  be 
aocom pushed  by  a  diver  at  different  depths,  buyers  are  apt 
to  order  pumps  of  too  small  capacity.  A  volume  of  air  equal 
to  that  ordinarily  breathed  at  the  surface  (about  1H  cubic  feet 
per  minute)  should  be  Introduced  Into  the  helmet.  The  volume 
of  free  air  that  must  be  taken  In  by  the  pump  at  the  surface 
to  deliver  114  cublo  feet  per  minute  at  B  fathoms  Is  a1>out  S 
cubic  feet;  at  IS  fathoms,  about  t  cubic  feet;  at  27  fathoms, 
about  B  cubic  feet,  etc 


In  pounds  per  square  inch 


SO  feet,  12  K  pounds. 

SO  feet,  ZSU  pounds. 

90  feet.  39  pounds. 

120  feet  E2<&  pounds. 

lEO  feet,  eshi  pounds  (utnal  limit). 

!   ISO  feet,  TS  pounds. 

210  feet,  91K  pounds. 

14D  feet,  101  pounds. 
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DBAWINO  BOABDS 


DrairlnK  boards  of  thoroughly  seasoned,  selected  narrow  strips 
of  white  pine,  and  either  finished  natural  or  with  a  light  coat 
of  shellac,  cost  as  follows; 


One  face  for  d 


One  face  tor  drawing 31  x 

One  face  for  drawing 33  z 

One  face  for  drawing 36  x 

Extra  large  drawing  boards  cf  pine; 


GO  I 


.    46.EI 


Trestles  and  horseq  for  drawing  boards.  Wooden  horses,  light 
construction,  37'  high,  36"  Ibng,  per  pair,  (2.60. 

Ditto,  line  quality,  37"  high,  36*  long,  per  pair.  HAD. 

Ditto,  fine  quaLtty,  with  removable  sloping  ledges,  37"  high,  36" 
long,  per  pair,  ft.gO. 

Adjustable  wooden  horses,  best  workmanship.  36"  long,  adjust- 
able for  height  from  37"  to  *7"  on  level  or  slope,  per  pair  *6,00. 

Folding    hardwood     trestle,     37"     high,     with     drawing    board. 


Six 


Ditto,  33  I  B5", 


tlZ-80. 


ich,  tlS.Oi 


Adjustable  drawing  table  with  iroti  supports: 

Board,  81 1  42"  each 121.00 

Board,  33  !t  66"  each 23.00 

Board,  38  x  60"  each 24.60 

Board,  42x72"  each 28.60 
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DREDGES 


There  are  four  tjipes  oC  dreages:  (l)  The  dipper  dredge;  (2) 
the  grapple  dredge;  (3)  the  bucket  elevator  dredge;  (4)  the 
hydraulic  dredge.  For  harbor  work  or  where  the  water  la 
rough  the  acow  containing  the  machinery  nleo  has  pockfita  for 
the  material,  which  It  conveys  to  sea  or  some  other  dumping 
place.     This  la  called  a  hopper  dredge. 


A  dipper  dredge  Is  really  a  long-handled  Bteam  ehovel  mounted 
on  a  Hcow.  The  dippers  range  in  size  from  ^4  to  16  cu.  yda. 
This  type  of  dredge  Is  adapted  to  work  In  aJI  kinds  of  materlala. 

Mr.  Gillette,  in  ESirthwork,  describes  a  home-made  dipper 
dredge,  the  cost  of  which  was  aa  follows: 

1  Hoisting  engine  and  boiler  (single  drum.  dbl.  cyL, 

8  HP.,  4^  X  6  Ins.:  weight  3. EDO  lbs) |    GOO.DO 

2  Scows,  3,200   ft.   B.   M.    (8xS4    ft.) 160,00 

10  Sheaves,    e   In 20.00 

120  Ft.  A  In.  hoisting  chain.  ZGO  lbs.,  @  Sc 20.00 

160  Ft.   «    In.  Iron.  2B0  lbs.,   @   4C 10.00 

1  Dipper   U    yd..  400  lbs.,   @    10c 40.00 

40  Ft.  cast  Iron  rack,  ZOO  lbs.,   @    iOo 20.00 

1   Turntable  plate  and  rim,  100  lbs.,   &    lOc 10.00 

100  Bolts.  %  X  12  ina..  200  lbs..  @  Ec 10.00 

1,000  Ft.  B.   M.   yellow  pine 30.00 

Labor   and   sundries 100. 00 

fl.OOO.DO 
This  dredge  can  bo  loaded  on  two  flat  cars  or  four  ordinary 
wagons.  The  crew  consists  of  three  men  and  (he  total  cost  of 
operation  Is  about  18.00  per  day.  In  digging  a  trench  18  ft. 
wide  by  12  ft.  deep  the  average  capacity  In  10  hours  la  80  yards 
of  hardpan  oi   176   yards  of  river  gravel. 

In  Engineering  Sews  of  October  30.  IBOZ.  1b  described  a  dipper 
dredge  with  a  2U  cu.  yd.  bucket  which  excavated  In  clay  20  ft. 
below  the  water,  depositing  the  material  tn  two  scows,  each 
having  a  drop  pocket  of  140  cu.  yds.  A  tug  boat  towed  the 
scow  containing  material  to  the  dumping  ground.  The  total 
coat  of  the  outfit  was  (43.000.  Six  per  cent  Interest  plus  6  per 
cent  depreciation  over  100  working  days  gives  a  cost  of  IE1.60 
per  day.  The  usual  rental  of  such  a  plant  Is  flOO.OO  per  day. 
The  daily  wages  and  coal  bill  average  about  (30.00.  The  average 
output   In    10   hours   was    746   cu.    yds.   at   a   total   cost  of  "lie 

COST  OF  BUILDING  A  2%  CU.  YD.  DIPPER  DHEa^GB  AND 
ITS  FIRST  SEASON'S  WORK. 
The  following  notes  on  the  cost  of  dredging  were  abstracted 
from  a  report  by  B.  F.  Powell,  engineer  for  the  Fort  Lyon  Coal 
Co,  at  Las  Animas.  Colo,,  and  appeared  In  Enelneerlng  and  Con- 
traoUnn  for  May  29.   1911.      The  company,  previous   to   1911.   had 
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let  all  11a  excavation  work  by  contract,  but  after  an  Inveati- 
bbIIod  It  decided  to  purchaae  a  dredse  and  do  ita  onn  MtCBvatInK, 
Accordingly  B.  contract  was  let  to  the  Marlon  Steam  Shovel  Co. 
for  a  2ti  cu.  yd.  dipper  dredge,  with  an  SO-ft.  boom.  It  was 
estimated  that  the  probable  cost  of  the  dredge,  with  boat,  etc., 
equlpi>ed  and  ready  for  operation,  would  be  t26.D00,  It  was  esti- 
mated that  the  work  could  be  done  at  a  cost  of  operation  not 
eioeedlng  i  cents  per  cubic  yard,  while  the  low  bid  received 
for  the  worh  was  g%  cents  per  cubic  yard.  The  difference  on 
1,000,000  cubic  yards  to  be  excavated  would  thus  be  a  saving 
of  141,000.  Out  of  this  the  dredge  would  be  paid  For  and  leave 
a,  balance  of  t2D,000.  and  the  machine  would  be  had  for  future 

The  dredge  was  built  under  the  aupervlelon  of  the  Marlon 
Steam  Shovel  Co.  Work  on  It  was  commenced  Aprtl  3  end  the 
hull  was  completed  and  launched  on  May  26.  1811.  The  bollera 
were  steamed  up  on  June  S  and  used  from  that  time  on  to 
furnish  power  for  erecting  the  balance  of  the  machinery.  The 
flfteen-day  test  was  begun  on  July  1,  when  It  was  demonstrated 
that  the  dredge  would  excavate  Its  estimated  yardage. 

The  hull  of  the  dredge  Is  100x41xS  ft.  and  required  116,000 
ft  B.  M.  of  lumber.  It  has  two  1!0  H.  P.  boilers,  one  double 
10xl2-ln.  hoisting  engine,  a  double  8  X  10-in.  swinging  englnB, 
an  80-ft.  boom  and  a  2'A  cu.  yd.  bucket.  The  amount  of  work 
accomplished  by  the  dredge* In  the  aoft  material  In  which  It 
worked  is   given  below: 

Cu.Yd«. 

July    < 74.000 

August  and  September 130,000 

October    71.760 

Total    276,760 

The  cost  of  operation  as  given  for  the  month  of  October  was 
t0.03l6  per  cubic  yard. 

The  dimensions  of  the  irrigating  and  storage  canal  now  being 
esompleled  are  120  feet  on  top  and  100  feet  on  the  bottom  for 
the  first  two  miles  from  the  head  gate;  for  the  next  mile  the 
width  Is  20  feet  [ess,  and  after  the  third  mile  the  width  Is 
again  reduced  20  feet,  making  the  bottom  width  00  feet,  with 
1:1  slopes.      The  depth  Is   10   feet. 

The  actual  cost  of  the  dredge   follows: 

COST   OF   DRBDQB. 
Materials : 

Dredge  equipment  tl4,tlSS.OO 

■Extra  boiler l.SOO.OO 

Electric  light  plant 600.00 

Freight    413.9S 

Tools    260.00 

Extra  machinery  671.17 

Boiler  flues 236.80 

Oakum    4.60 

Steel  and  castings    427.70 

Wire  rope    610.76 

Oil   317.27 
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COST  OP  DREDOB— Continued 
Coal  and  hauling t  S.tHM 

Hardware    '. 1,880.23 

Oroc«rl«a  and  camp  suppUea 1.811.4S 

IiUmber    i.ViS.ZI 

Total    181,186.77 ' 

Constructor   %     884.70 

Foreman    984,92 

Cook    15B.00 

Dredge  runner 722.83 

Labor   1,717.03  , 

Carpenters     l,23Z.OB 

Hauling    404. 4E 

Sundry  expenses,  materials,  teams,  labor 2,818. S3 

Total     t     8.(19.33 

Total,  labor  and  material f39,801.08 

The  above  table  shows  the  cost  of  the  dredge,  Its  construction 
and  Its  operation  until  the  end  of  the  season,  November  11,  ISll, 
as  shown  by  the  company's  books.  If  we  multiply  the  yardage 
eicavated  by  about  4  cents  (the  cost  of  operation)  and  deduct 
thia  amount,  tl],030,  from  the  total  shown  In  the  table,  the 
result  should  give  the  cost  of  the  dredge  ready  for  operation. 
Tbla  Is  128,774. 

The  following  data  were  abstracted  from  an  article  by  Mr. 
C.  W.  Durham  in  Professional  Memoirs,  and  reprinted  in  Engi- 
neering  and  Contracting,  July   17.   1912: 

The  equipment  Includes  three  dipper  dredges.  A] ax.  Vulcan 
and  Phoenix,  and  two  plpe-Une  dredges.  Geyser  and  Hecla.  As 
will  be  noted,  the  care  and  upkeep  of  dredges  are  very  expensive, 
and  in  the  case  of  auction  dredges  the  pontoons  and  catamarans 
also   require   much    repair. 

The  AJai  has  hull  dlmenslon.i  70x20:16  feet;  she  was  rebuilt 

kept  In  good  condltfon. 

The  Vulcan,  oak  hull,  80x30x8  feet;  nominal  repairs  to  1890; 
hull  rebuilt  In  1892-1893  and  1898-1909:  condition  now  good, 
although    annua)    repairs    have   been    large   for   the   past   eight 

The  Phoenli,  oak  hull.  80x8  feet;  nominal  repairs  to  1890; 
hull  rebuilt  in  1896-1896:  burned  and  entirely  rebuilt,  using  a 
portion  of  the  old  machinery,  In  1908-1909,  at  a  cost  of  319,581.29: 
now  in  good  condition. , 

The  Geyser,  with  eleven  pontoons,  was  built  by  the  United 
States  at  small  cost,  using  an  old  boiler  and  pump;  hull  pine, 
100x20x4  feet;  pump,  12-ln.  suction;  large  expenditures  each 
year  for  pump,  pipe  pontoons,  etc.  In  addition  to  hull  repairs; 
condition  bad,  , 

The  Hecla.  16-ln.  suction  dredge,  with  eleven  pontoons:  built 
by  United  States;  large  repairs  every  year;  hull  fir  and  oak, 
lzax2SxS  feet;  rebuilt  1909-1910:  good  condition. 
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The  tollonlns  costs  of  dredglnK  are  taken  from  the  monthly 
report  for  February,  IBll,  on  a  aeotton  of  the  Los  AngeleB 
aqueduct  through  the  Owens  Valley.  The  dreage  consists  of 
a  scow  on  which  Is  mounted  a  No.  60  Uarlon  eleotrlo  shovel 
with  a  Hi  cu.  yd.  dipper.  The  cost  of  the  dredge  was  tl>.S>T, 
and  It  was  built  according  to  the  specIflcatloDS  of  the  aqueduct 
engineers.  The  yardage  la  baaed  upon  the  theoretical  section 
of  the  aqueduct,  or  14.81  cu,  yda,  per  lineal  foot.  This  la 
exceeded  to  a  small  extent  by  excess  cutting.  The  follawtog 
are  the  data  for  February; 


Men,  No.  of  days. . . 


.'.tii.ii     I    7aV.S9  t    838'.8i  llY.SB  $l,VlS.J4 

60.40  10.80  ....  «1.Z0 

1.T6  120.32         121.07 

408.61  >.7S         418.S0 

.36  Z4.0S         24.41 

tl.18S.40  $1,003.78  |17,8G  12,244.82 


cubic  yard.. . .  tO.OOOl  IQ.0306         t0.0£eS 


Grapple  or  grab  backet  dredges  are  also  known  as  cbunshell 
or  orange  peel  dredges,  according  to  the  type  of  bucket  used 
In  excavating.  They  are  adapted  to  work  In  very  deep  water 
or  in   confined    places,    such    as   caiasons. 

In  Engineertng  Weies,  February  2,  1890,  an  Osgood  10  OU.  yd. 
clamshell  dredge  Is  described.  The  crew  consisted  of  ten  men, 
and  five  tons  of  coal  were  consumed  In  ten  hours.  The  machine 
bad  B  capacity  of  one  bucket  load  per  minute  and  averaged 
about  400  cu.   yds.   per  day. 

The  table  on  page  21E  has  been  complied  from  the  report  of 
Gen.  Blxby,  Chief  of  Engineers  of  U.  S,  A.,  for  the  fiscal  year 
of  the  U.  9,  Government  ending  June  30,  1911,  and  contains 
some  Important  data.  The  column  headed  "Total  Cost  of 
Dredging"  Is  understood  to  Include  coat  of  repairs,  but  not 
Interest  and  depreciation.  The  oldest  of  these  dredges  seems 
to  have  been  built  In  1880.  which  would  make  Its  age  at  the 
time   of   the   report   42   years.      It   Is   hardly   eafe.   however,   t* 
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eotuddrr  this  tbe  standard  age  for  computlnK  dAprecfatlon.     At 

the  age  at  30  a  dredge  Is  either  so  antlquBted  as  to  make  repairs 
very  heavy,  or  so  out  of  date  as  to  make  it  uneconomical  to 
operate.  Therefore,  fixing'  30  years  as  the  life,  which  la  more 
than  that  of  the  average  locomotive  In  the  United  States,  and 
allowing  Interest  at  i  per  cent,  the  annual  Interest  and  depre- 
'  elation  on  the  total  cost  of  the  dredges  would  be  182.061.  or 
about  So  per  cu.  yd.  in  addition  to  the  average  Ilgurs  of  l).6o 
given    In    the   table. 

A  clam  shell  dredge.  Delta  (Fig.  SI),  was  used  by  the  Cali- 
fornia Development  Co.  from  November,  1S06,  to  the  present  time 
(1S12)  In  places  where  It  was  necessary  to  build  up  levees  to 
greater  heights  than  could  be  reached  by  the  dipper  dredges. 
The  following  description  Is  compiled  from  a  paper  by  Mr.  H. 
T.  Corry,  Trans.  Am.  Soc.  C,  E.,  November,  IDIZ; 

The  dredge  had  a  bull  120  ft.  long,  61  ft.  wide,  and  11  ft. 
deep,  and  was  equipped  with  a  clamshell  bucket  mounted  on 
a  160  ft.  boom.  The  machinery  comprised  a  IGO  H.  P.  Internally 
fired,  circular,  fire-tube  boiler,  and  a  20  z  24-ln.  engine  on  each 
st'de.  Work  on  the  hull  was  started  May  1,  the  hull  launched 
August  15,  and  the  machinery  In  place  at  tbe  end  of  October. 
The  total  cost  of  the  dredge  was  |gO,000,  Including  |34,000  for 
machinery  f.  o,  b.  San  Francisco.  The  Weight  of  the  oraft  was 
8fiO  tons. 


t  I12B  to  HBO  per  month  a 


inth  and  board. 

Three  shifts  were  worked,  meklng  a  total  of  23  hours  actual 
work  per  day.  The  average  time  In  operation  was  28  days  per 
month.  In  good  ground,  with  side  swings  averaging  70  degrees 
on  each  side,  the  time  per  bucketful  was  40  seconds.  The 
quantity  handled  varied  with  the  kind  of  material  from  3  to  8 
cu.  yds,  extremes.  On  the  Sacramento  River,  under  good  con- 
ditions,  160,000   cu.   yds.   per  montb  were  handled. 

Monthly  eipenses: 

Maintenance  and  operation t2,G0l).00 

interest  on  Investment  at  0  per  cent 400.00 

Tuies  and  insurance 200.00 

Deterioration    TOO.OO 

13,800.00 

Tbe  foregoing  "monthly  expense"  la  a  minimum;  ordinarily. 
In  Mexico,  the  monthly  expense  was  tS.OOO.  The  average  oost  In 
Mexico  was  1  to   6  cents  per  cubic  yard. 


-.CoO'^le 
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Buoket  elevator  dredges  are  known  as  bucket  ladder  dredgea, 
chain  bucket  dredgrea  or  endleaa  bucket  dredges.  They  are  used 
principally  abroad,  and  in  the  United  Stat«a  mninly  on  canal 
work.  They  are  very  good  where  the  cutting-  IB  light  and  also 
In  flntshed  work,   for  they  leave  a  smooth  bottom. 

In  l^ana.  A.  S.  of  U.  EL.  I8S6-T,  Mr.  A.  M.  R6bInsOTl  Bay»  that 
1  H.  P.  on  an  elevator  dredge  will  excavate  B  to  9  cu.  yOM. 
whareaa  In  a  dipper  dredge  1  H.  F.  will'  excavate  about  S\ 
cu.   yds,  in  3!   (t.   of  water. 

In  Bnpltitertng  Sew;  August  4,  1892,  a  Buorms  bucket  ele- 
vator dredge  la  described.  The  average  daily  output  was  1.18D 
yards  In  10  hours  In  soft  sponge  material.  The  crew  consisted 
of  six  men  and  the  coat  ot  excavation  per  cu.  yd.  was  about  ae. 

In  a  paper  read  before  the  Institute  of  Mining  and  Metallurgy 
of  Great  Britain  on  April  19,  1906,  Mr.  E.  Seaborn  Marks  and 
Mr.  Gerald  N.  Marks  gave  deacrlptions  of  bucket  dredges  used 
for  dredging  gold  In  Australia.  A  total  of  £0,000  to  70,000 
sup.  tt,  of  timber  are  used  In  building  a  pontoon  which  will 
measure  from  TO  to  90  ft.  or  more  in  length,  about  30  ft.  In 
width  and  8  ft.  e  in.  in  depth.  These  dimensions  vary  with 
the  weight  of  machinery  and  the  general  arrangement  and 
deslKn  of  the  plant.  Australian  hard  woo  da  are  excellent 
materia],  on  account  of  their  strength  and  durability,  but  their 
weight  is  an  objection  should  a  shallow  draft  be  required.  In 
this  case  Oregon  pine  would  be  preferable  for  planking,  with 
bard  wood  frBming.  If  hard  wood  is  not  procurable,  pitch  pine 
should  be  used  (or  framing,  as  Oregon  does  not  hold  spikes 
securely.  All  pontoons  are  coated  with  tar  to  preserve  the 
timber,  after  the  seama  have  been  calked,  and  are  plated  with 
%-ip.  steel  plate  for  0  ft,  at  either  end  as  a  protection  from 
sunken  logs.  In  countries  where  transportation  la  dlfflcult  and 
skilled  labor  scarce,  pontoons  are  constructed  of  steel  plates 
and  girders.  These  are  built  In  the  works  and  afterwards  taken 
to  pieces  and  shipped  In  sections.  The  cost  of  building  three 
plants  and  pontoons  Is  given  below,  but  these  prices  will 
necessarily  vary  with  the  cost  of  transporting,  labor  and  such 

<1)  A  pontoon  of  hard  wood  with  an  inner  akin  of  Oregon 
pine  cost  tE,TEO.  The  complete  plant  cost  |32,S00.  This  machine 
la  a  acreen  dredge  with  a  dlacharge  Into  a  sluice  run.  A  similar 
plant  with  a  tallinga  elevator  <ln  which  case  the  screen  would 
be  lowered  to  within  a  few  feet  of  the  deck  and  power  thereby 
■aved  In  pumping  up  the  water  for  WEishlng  purposes)  would 
cost   approximately   tE,000  more. 

(2)  The  pontoon  constructed  of  Oregon  planking  spiked  to 
bardwood  framing  of  cheap  and  effective  design  cost  14,140. 
The  complete  plant  cost  }27,GOO.  The  frame  has  diagonal  struts 
forward,  on  the  lower  one  of  which  the  frame  Is  pivoted  and 
can  be  moved  up  and  down  to  alter  the  dredging  depth. 
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(3)  A  pontoon,  built  on  Bomewtaat  different  llnea  with  dlasonal 
and  cro93  braces,  is  constructed  ot  Oregon  planking  with  hard 
wood  Irames  and  la  suitable  for  working  light,  shallow  grounds. 
The  gantry  from  which  the  ladder  la  swung  Is  constructed  of 
steel  In  the  first  two  pontoons  but  In  this  case  It  Is  of  Oregon 
pine.  This  dredge  has  a  combination  of  sluice  boi,  screen  and  ele- 
vator and  can  be  lengthened  so  as  to  do  the  combined  work  of  a 
screen  and  tailings  elevator.  The  cost  of  the  plant  complete 
was  130,000.  The  buckets  In  general  use  were  of  4H  cu.  ft. 
capacity  of  E-1'6  to  "H  in.  steel.  They  varied,  however,  from 
3  to  12  cu.  ft  capacity.  The  boiler  generally  used  is  of  the 
return  tube  marine  type  With  Internal  flue  working  up  to  120 
Iba.  per  sq.  in.  It  is  usually  fi  ft.  6  in.  in  diameter  and  8  ft. 
long  (12  ft.  over  all  with  combustion  chamber  and  smoke  box), 
titled  with  4S  tubes  and  will  give  76  I.  H.  P.  The  engine  is 
from  16  to  26  H.  P.,  malting  125  revolutions  per  minute.  The 
le  H.  P.  one  has  compound  cylinders  8xl4ii  and  U  i  U^i  Ins. 
A  b^lt  from  the  fly  wheel  connects  with  the  flrst  motion  abaft, 
and  the  pulley  works  a  12  in.  centrifusal  pump. 

The  fotlowlns  table  Is  the  result  -  of  two  dredces  used  In 
dredging  gald. 

No,   1  Dredge.       No.   2  Dredge. 
Full  working  time  for  a  year.  .62  wks.  or  7,188  hrs.  in  each  case. 

Actual  time  worked 6,161  bra.  5,672  hra. 

Percentage  of  lost  time 17,70%  36.6% 

Gross  capacity  of  dredge ISO  cu,  yds.  112. S  cu  yds. 

Material  actually  treated 326,896.3'  ou.  303,360  cu.  yds. 

•Percentage  of  material  treated  yds. 

relatively    to   gross   capacity 

for  time  worked 40.6%  4S% 

Gold  recovered 1,188   01.   IS  1,393  Oz.  IT 

dwt.  dwt.  22  gr. 

Net  value £4.816  19s  Sd  £6,103  ISs  Id 

Total  working  expense (3,321  ISs  8d  £4,149  ISs  7d 

Net  proRt   £1,494     Os  6d  £1,954  Is    6d 

Value  per  ou,   yd.   of  material 

treated    1.78  gr,  or  !.Ed  2.2  gr.  or  4d 

Cost  of  treatment  per  cu.  yd. ..  2. Id  2.4d 

•Calculated  In  each  case  with  4^  cu.  ft.  buckets,  but  In  the 
flrst  13  buckets  and  In  the  second  11.26  buckets  per  minute  were 
delivered. 

The  following  table  gives  the  expenditures  during  the  week 
ending  Aug.   IT,  1906: 

No.  1  Dredge.  No.  2  Dredge. 

£.       s         d.  £.     iB.         d. 

Wages     SO      17        1.2  30     IE      11.2 

Repairs    and    renewals...   10      16        4.4  6      10        1,7 

Fuel     8      17        7.4  B      16      11.9 

General  enpensea   0     16       2.6  1       6     10.6 

Traveling  expanses    0       3        3.8  0        2        3,6 


Freight   and  cartage.. 

Dredge  supplies  

Office  ^nd  managemer 


63      17        7.2  60 


.,C">()0>^Ie 
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A  backet  iadder  dred^  and  special  conveyor  were  built  at 
Adams  Basin  on  the  New  York  Barge  Caiial  during-  the  sunimer 
of  1909. 

The  dredge  Itself  Is  floated  on  two  steel  pontoons  which  are 
parallel  to  each  other  and  .are  braced  together  by  a  rigid  frame- 
work. A  Bsntry  projects  In  front  of  and  between  the  pontoons 
and  supports  the  ladder,  which  extends  to  the  bottom  of  the 
canal.  The  buckets  each  have  a  capacity  of  B  cu.  ft.  From  B 
hopper  at  the  top  of  the  ladder  the  material  Is  discharged 
upon  a  belt  which  In  turn  discharges  Into  a  second  hopper  and 
a  seoond  t>elt  at  the  rear  of  the  dredge.  A  third  belt  la  carried 
on  a  separate  pontoon,  along  a  steel  cantilever  frame  which 
carries  the  belt  40  or  BO  ft.  to  the  bank.  Each  belt  Is  operated 
by  a  separate  motor  receiving  power  from  the  dredge.  The 
plant  cost   170,001}. 

I   first   three   months    was    aa 


August,   1909;   18,6SE   cu.   yds.   excavated: 
Coal    and   oil 

Fifteen  tons  coal  for  hoisting  engine,  at  ■?  •■ 
Miscellaneous  supplies  for  hoisting  engli 
Miscellaneous  supplies  tor  hoisting  engj 
Hauling  supplies    

Grew   of   dredge 

Total   cost 

Cost  per  cu.  yd.,  SJ.S  cents. 

Interest   and   depreciation,   etc..   were 
account  of  commencing  work  In 

Drains    and    scrapers    supplem 
yds.    lor  a  total  of  tl,28D.E0,  or  20,5  cts.   per 
of  wooden  forma  and  of  spreading  and  compi 
tl.l93.SG  for  10,0IG  cu.  yds.  of  embankment,  or 

September,   1909;   S2,000  cu.   yds.   excavated 

Interest^ dep,   and  repairs 

ISO  tons  coal,  at  (2  tons  per  shift) 

160  gals,  gasoline  at  12  cts 

Oil  no  gals,  at  19  cts.i  60  gals,  at  SB  ct$| 

1.201}  lbs.  grease  at  S  eta 


3re  not  to  be  Included,  o: 
month. 

I  the  dredge,  moving  0.24 
eta.  per  cu.  yd.  The  cos 
nd  compacting  amounted  ti 


i  were  worked.     The  cost  of  the 


Total  cost 

Cost  per  cubic  yard,  18.8  oeni 

A  total  of  90  elsht'hour  shll 

embankment  was  as  follows: 

IiBbor,  spreading  and  ftompacttng 13.161.50 

Hauling  form  lumber   177.16 

Cost   form  lumber 1.12G,00 

General     290.00 

I>abor  on   forma 82^.32 

Hauling  supplies 66.00 

Total tE.e2e.9g 
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Only  11.000  cu.  yds.  were  allowed  for  the  above  worh  oa 
embankment,  as  the  forme  save  way  and  the  soft  material  lia<3  to 
be  acraped  back.  This  brought  the  cost  of  embankment  for 
the  month  up  to  51.1   cts.  per  yd. 

October,   1909:   2G.G00  eu.  yds.   excavated: 

Interest   mid   depreciation .$2,351.00 

188  tons  coal  at  |2,B6 530.10 

Vabor    t 3,116.68 

Teams 5.00 

""    Krease  and   waste 153.09 


on.    Kre 


Repairs 18.90 

Total    cost    16.222.93 

Coat  per  cubic  yard,  24.4  cents 
A  total  of   93   eight-hour   shifts   were   worked.      The   cost   of 

embankment   waa   aa    followsi 

LAbor,  epreadln?  and  compacting 13,898.25 

Forms     EB7.B0 

Erection     108.50 

Hauling   96.00 

Total     t3.6e9.2S 

This  elves  for  21,S00  CU,   yds.  Of  embankment  a  cost  of  18.9 


statement  of  practice  In  California  tn  dredge  con- 
reclaiming  gold  from  underwater  gravels  Is  taken 
from  an  elaborate  paper  by  Mr.  Charles  Janln  In  the  bulletin 
for  March,  1912,  of  the  American  Institute  of  Mining  Englneera. 
The  paper  also  gives  a  table  of  costs  which  are  of  general 
Interest  In  view  of  the  Increasing  favor  with  which  elevator 
dredges   are  being  considered    In   America. 

The  modern  California  type  dredge,  with  close-connected  buck- 
ets, spud^  and  belt  conveyor  for  stacking  tailings,  was  a  gradual 
development  through  years  of  experimenting.  This  dredge  em- 
ttodlea  the  Ideas  of  successful  operators,  and  it  Is  generally 
conceded  that  dredge  construction  and  operating  methods  In 
California  are  far  ahead  of  those  In  any  other  country  In  (he 
world.  The  dredges  built  in  California  cost  from  t^S.ooO  to 
1295.000  each;  a  standard  S.5  cu.  ft.  boat  costing  tiom  tlSO.OtO 
to  flTG.OOO.  according  to  conditions  to  be  met  In  operation.  With 
great  improvements  made  In  dredge  construction,  and  corre- 
sponding reduction  In  operating  coats,  areas  that  were  at  flrat 
considered  loo  low  grade  to  be  equipped  with  a  dredge  are  being 
profitably   worked, 

California  dredges  vary  In  size  from  S.B  to  IG  cu.  ft.  buckets. 

In  Alaska  some  dredges   are  equipped  with  buckets  as  >nial1 

aa    1.2B   eu.    ft,    to   dig   sjiallow    ground,    and   are    reported  to  be 
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working  profiUbly.  While  sleet rlclty  la  tha  Ideal  power  tor 
operating  dredges,  steam  has  been  succeBsfully  used  on  a  number 
of  InstallatloDB,  and  experience  has  proved  the  merltH  of  tbe 
gasoline  and  distillate  engine  for  .thiB  work.  There  Beema  little  ^ 
doubt  but  that  the  successful  development  of  the  gas  producer 
for  the  generating  of  electric  power  will  prove  an  Important 
factor  in  considering  future  dredging  ot  gravel  areas  In  dlatrlcts 
where  electric  power  or  water  power  for  the  installation  of 
bydro-electrlc  plants  Is  not  at  present  available. 

One  Of  the  largest  gold  dredges  opercttlng  In  Caltfomla  fraa 
put  In  commission  at  Hammonton.  In  Yuba  Kiver  basin,  August 
10,  1B11.  This  dredge  was  built  by  the  Yuba  Construction  Co. 
and  la  one  of  five  practically  similar  dredges  built  by  tbe  same 
company  this  year.  It  required  820,000  ft.  of  lumber  for  tha 
hnll  and  housing  the  hull;  Its  dimensions  are  lEO  i  68.S  z  12.E  ft., 
with  an  overhang  of  E  ft.  on  each  side,  making  fiS.E  ft.  total 
width  of  housing.  The  digging  ladder  is  of  plate  girder  con- 
struction and  designed  to  dig  t&  ft.  below  water  level,  and  la 
equipped  with  ninety  IB  cu.  ft  buckets  arranged  In  a  close 
connected  line.  The  entire  weight  of  the  digging  ladder  and 
,  buchet  line  Is  approximately  TOD, 000  lbs.  The  washing  screen 
la  of  the  revolving  type,  roller  driven,  and  Is  9  fL  In  diameter 
by  GO.E  ft.  long  and  weighs  lll.TZl  lbs.  Two  steel  spuds  are 
used,  each  weighing  over  44  tons.  The  ladder  hoist  winch  has 
B  double  drum  and  weighs  67,016  lbs.  The  swinging  winch  con- 
sists of  eight  drums  and  weighs  34,19!  lbs.  The  stacker  hoist 
winch  welgha  3.T3Z  lbs.  The  gold  saving  tables  are  of  the 
double  bank  type  and  have  an  approximate  rlffie  area  of  S,000 
SI],  ft.  The  tailings  sluices  at  the  stern  can  be  arranged  to 
discharge  the  sand  from  the  tables  either  close  to  the  dredge 
or  at  some  distance  behind.  The  conveyor  stacker  ttelt  Is  42 
In.  wide  and  2TE  ft.  long,  on  a  stacker  ladder  of  the  lattice 
^rder  type,  142  ft.  long.  Nine  motors  are  in  use  on  the  dredge 
with  a  total  rated  capacity  of  1.0T2  h.  p.  Tbe  total  weight  of 
hull  and   equipment  la   4,640,662   lbs. 

Natoma  No.  10  dredge,  now  under  construction.  Is  equipped 
with  IE  cu.  ft.  buckets,  and  will  have  a  steel  hull,  being  the 
first  dredge  operating  on  a  steel  hull  In  California.  The  hull 
will  be  lEO  X  E6  X  ID.E  ft.  and  will  have  a  total  weight  of  920.000 
IbB.  This  will  be  about  one-half  the  weight  of  a  wooden  hull 
to  carry  the  same  machinery,  and  the  draft  of  the  boat  will 
be  considerably  lighter.  This  boat  will  be  In  operation  in  April, 
1912. 

The  machinery  of  some  California  dredges  has  been  dismantled 
and  moved  to  other  flelds  and  Installed  on  new  dredges.  The 
estimated  cost  of  dismantling  the  Scott  Hlver  dredge,  which  was 
equipped  with  T.E  cu.  ft.  buckets,  building  a  new  hull,  Installing 
machinery.  Including  a  SS-mlle  haul,  with  a  freight  cost  of  over 
1  cent  per  pound  and  building  a  B-mlle  transmlsaion  line,  was 
tSO.OOO.  The  Butte  dredge  was  put  in  operation  in  November, 
1102,  and  dismantled  In  July,   1910.     It  was  equipped  with  3.E 
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eo.  n.  baek«ts.  Tbe  machinery  Is  belnx  placed  on  a.  new  bull  and 
Inoludea  a  new  bnckM  line  of  4  en.  ft  buckets.  Ths  coat  of  the 
installation  has  been  eaUmated  at  $30,000. 

The  dipper  dredge  baa  been  successfully  operated  on  stnall 
areas  at  Orovflle  and  elsewbere,  but  does  not  meet  with  approval 
among  dredge  operators  In  general,  who  contend  that  the  eOl- 
elencjr  of  these  boats,  both  as  to  yardage  and  gold  saving 
capacity,  fs  not  up  to  that  of  the  standard  type.  These  boats 
ba.ve  a  low  first  cost  (about  tSB.OOO.  t.  o.  b.  factory)  and  are 
built  with  buckets  of  from  l.SB  to  2.6  cu.  yds.  capacity.  It  Is 
Claimed  by  the  dealers  and  some  operators  that  under  the  fol- 
lowing conditions  there  Is  a  fleld  for  this  type  of  dredge: 
(1)  Where  the  ground  ta  somewhat  shallow;  (Z)  where  the 
extent  of  the  ground  Is  not  sufficient  to  warrant  the  Installation 
of  a  costly  dredge;  (3)  where  the  material  Is  of  a  rough  char- 
acter, boulders  and  stumps;  (4)  where  the  ground  Is  mixed 
with  more  or  less  clay,  as  the  dipper  will  relieve  Itself  not- 
wlthatajidlng  the  adhealvencBB   of   the   material. 

What  aeema  to  be  a  record  In  dredge  construction  Is  the 
building  of  the  dredge  for  the  Julian  Gold  Mining  &  DredgtOK 
Co.  on  Osboum  creek,  near  Nome,  Alaska.  This  dredxe  was 
constructed  by  the  Union  Construction  Co.  of  San  Franalseo. 
The  dredge  was  shipped  from  San  Francisco  on  June  1,  arriving 
at  Nome  June  13.  On  June  IT  the  company  commenced  hauling 
material,  and  on  July  22  the  dredge  was  completed  and  opera- 
tions started.  The  dredge  hull  Is  30x60x6.6  Ct  It  is  equipped 
with  !4  open  connected  2.76  ou,  ft.  buckets,  and  is  designed  to 
dig  14  ft,  below  water  level.  Power  Is  furnished  by  gasoline 
engines  as  follows :  One  60  h.  p.  for  digging  ladder,  winches 
and  screen;  one  30  h.  p.  for  pump;  one  T  h.  p.  for  llgbtlag 
apparatus;  a  total  of  ST  h.  p.  Distillate  casta  at  Nome  21  cents 
per  gallon.  Operating  expenses  at  present  range  from  $110  to 
$126  per  day,  and  the  capacity  of  the  dredge  Is  from  1,000  to 
1.300  cu.  yds.  per  day.  Indicating  an  operating  cost  oC  from  10 
to  11  cents  per  cubic  yard,  exclusive  of  repairs.  The  coat  Of 
the  dredge  complete  and  In  operation  was  $46,000. 

The  operating  cost  of  dredging  Is  always  a  matter  of  Interest, 
but  working  costs  cannot  be  fairly  used  In  comparison  unless 
uniform  methods  of  determlnlDg  them  are  employed,  and  also 
unless  operating  conditions  are  somewhat  similar.  As  In  other 
branches  of  the  mining  Industry.  It  may  also  be  said  that  the 
apparent  operating  cost  Is  In  a  great  measure  a  matter  of  book- 
keeping. It  Is  Interesting  to  note  the  following  average  oper- 
ating cost  per  cubic  yard  of  the  large  companies  working  In 
California  during  1910.  The  Tuba  Construction  Co.,  for  tbe 
year  ended  February  28.  1911,  handled  13.970,728  cu.  yds.  at  a 
total  cost  of  B.S7  cents  per  cubic  yard.  The  Natomas  Consoli- 
dated handled,  (or  the  year  ended  December  31.  1910,  a  total  ot 
1G.989,E26  cu.  yds.  at  a  total  cost  Of  4.62  cents  per  cubic  yard, 
and  during  the  six  months  ended  June  30.  1911.  a  total  of  10.- 
7J!,S91  cu.  yds.  at  a  total  operating  coat  of  3.7S  cents  per  cubic 
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Tiird.  Thia  oompany  has  put  in  commission  during  1912  three 
dredgBB  with  buckets  havlnc  a,  capacity  of  IE  '  cu.  ft.  These 
two  boats  are  now  satisfactorily  handling  ground  that  for  a 
long  time  was  considered  too  dllHcult  tor  economical  dredglnx. 
The  KTavel  Is  deeper  and  more  compact  than  any  other  In  the 
district,  and  dredge  No,  8  1b  handling  ground  containing  much 
atia  clay.  The  Orovtlle  Dredging,  Ltd.,  for  the  year  ended  July 
31,  1»1D,  handlod  e,e61,61S  ou.  yda.  at  •  total  ooat  ol  G.OG  ceota 
par  cubic  yard. 
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The  ordinary  hydraulic  dredge  1 
raise  the  earth  B,nd  water,  and  a  i-otary  cutter  or  a  water  Ji 
to  loosen  the  material.  The  discharge  Is  carried  thrnugh  pipt 
BUppurted  on  bcowh,  Tougn  clay  wljh  very  large  boulders  canni 
be  handled,  and  while  sharp  sand  Is  excavated  readily  It  cut 
the  pump  and  discharge  pipe  badly;  but  for'  soft  material  th 
hydraulic   dredge   Is    very    satisfactory. 

In  the  Transactions  of  A.  S.  C.  E.,  lgG4,  Mr.  L.  J.  LeCont 
Slves  1h«  cost  of  dredging  In  Oakland  Harbor,  Cal.  Th 
average  output  waa  30,000  cubic  yards  per  month  for  elgt 
months.  The  best  output  waa  60,000  cubic  yards  In  2S  days  t 
10  hours  each,  with  delivery  pipe  1,100  ft.  longr.  An  output  o 
46.000  cubic  yards  In  IB  days  of  10  hours  eaoh  waa  accompllshe 
when  the  lift  was  20  ft.  above  the  water,  with  a  pipe  1,600  t 
2,000  ft  long.  The  dredge  vraa  equipped  with  a  6  ft.  centrlfuga 
pump,  two  IS  X  20  In.  engines  for  the  pump,  two  IE  x  12  ir 
engines  for  operating  the  cutter,  etc.,  and  two  100  h.  p.  boilers 
On  an  average,  IB  per  cent  of  the  material  pumped  was  BOlie 
but  up  to  40  per  cent  all  solids  could  be  carried.  The  dall: 
aost  was  as   follows: 

Coal,  oil  and  waste I  SG.T 

Crew  of   B   men    2B.0' 

Cook  and  board  . 


1,200  cu.  yd.  at  ID  cents tlZS.Si 

Mr.  J.  A.  OclierBon.  In  the  Transactions  of  A.  S.  C.  R,   18Bg 
gives  the  following  coat  of  operating   three  dredso: 


Name  of  dredge 


.   600  cu.  ydi 
Main  «ngines^!!llX      SOO  H.  P. 


6  tt.  10  Ins. 


No.  centrifugal 

pumps    I  •  • 

DIam.    centrifugal 

pumps  runner...-         6  ft.  7  ft.  G  ft.  9  Ins. 

DIam.  discharge  pipe        ao  Ins.  33  Ins.  34  Ins. 

Delivery  head    20  ft.  29  ft.  87  tt. 

Velocity   of   dis- 
charge, iier  sec. . .        10  ft.  14  ft,  _   10  ft 

Agitators  or  cutters.S — aW-'i-  Jets       6  cutters  8 — 2H-In.  Jets 

Coal  used,  24  hours.      BOO  bu.  a.oaS  bu.  400  bu. 

Cost  of  running  per 

day    tOT.OO  1221.63  1100.61 

•  Add  (37  for  Bteam  tender  and  tl2  for  pile  sinker  per  13  hour. 

Mr.  Emlle  Low  describes  a  small  dredge  used  by  the  United 
States  Government  at  Warroad  River,  Minn.  The  dredge  Is 
of   the    "seagoing   hopper    type"    with    stern    wheel,    but    Is    also 
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ftdapted  and  equipped  for  us«  with  a  aupported  dlBohargw  pipe 
for  river  channel  and  river  harbor  dredslns.  The  dlmenalona 
are:  Length  of  hull,  100  It.;  width  midship  at  main  deck.  27 
It.;  depth  of  hull  mldahlp,  8  ft.  S  In.;  length  over  all,  Including 
■tern  wheel  and  revolving  cutter  on  the  bow,  IBS  ft.;  height 
of  hull  and  superatructure,  2b  ft.  4  In.;  draft  light.  4  ft.  Z  In.; 
draft  loaded,  6  ft.  4  In.    The  machinery  conslste  of  the  following: 

Two  12  in.  centrifugal  pumps. 

One  16  h.  p.  vertical  engine  operating  the  revolving  cutter. 

One  20  h.  p.  horlEontal  engine  operating  the  cutter  bolat.  Chain 
dmmB  and  rope  Bpoola. 

Two  10  z  SO   in.   stern  wheel  engines. 

One  ■  X  10  In.  duplex  fores  pump. 

Pour  hand  power  worm  gears  for  manipulating  the  sand  pit 
■butters. 

Two   76  h.   p.  Scotch  marine  boilers. 

The  pumps  are  arranged  to  take  material  through  trailing 
■uotlon  ends  from  both^sldes  of  the  dredge  and  one  pump  IB 
also  connected  with  the  suction  end  of  the  cutter  for  dredging 
In  elay  and  other  hard  material.  The  dredge,  complete  with 
wood  barge,  pipe  Hoata  and  small  boats,  coat  129.130.  It  com- 
menced operation  ,on  May  7,  1S04,  and  between  that  day  and 
June  30  accomplished  the  excavation  of  1,S80  lln.  ft.  of  channel 
with  an  average  width  of  lOO  ft.  and  a  mean  depth  of  8  ft. 
The  total  eioavation  was  8,S£G  cu.  yds.  at  an  average  cost  of 
tlH  cents  per  cu.  yd.  for  all  expenses.  Including  labor,  fuel, 
■upplisB.  subsistence,  etc.  The  cost  of  subalstence  per  ration 
was  44  cents.  The  material  dredged  was  equal  quantities  of 
bardpan  and  mud,  the  latter  full  of  tough,  flbroua  roots.  Stormy 
weather  delayed  the  work  GU  days.  The  total  excavation  for 
th0  QBcal  year  July  1.  1S04,  to  June  30,  190G,  was  G6.S0G  cu.  yds. 
The  average  coat  of  excavation.  Including  charges  on  account  Of 
the  plant  used,  was  13.03  cents  per  cu.  yd.,  and  the  cost  of 
subsistence  per  ration  SB  cents. 

The  following  tables  give  Eome  data  concerning  the  beat  six 
hydraulic   dredges    In    uae    on    the    Mississippi    River. 

The  dredgea  Delta,  Epallon  and  Zeta  are  non-propelling,  re- 
quiring the  service  of  a  tender  and  pile  sinker,  and  Iota.  Kappa 
and  Fiad  are  self-propelling. 

TABLE  U — ORIGINAL  COST   OF  PLANT 


!f'°" 

Dredge 

Tender 

f47,g«2 
47:S8S 
47,8  G  2 

Pile  Sinker 

2,884 

n-propolllng. 

Total 

a'-f::;:;:;:;;: 

. . .      09,000 

:»■::;:;;;;;;• 

■  ■  ■     |*'gSo 

•  Self-propelling. 

Average   ci 

1162.726; 
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Date  Of 
Name        Delivery 

Delta,    Aug.,    I89T 

BpsUon.   Mar.,   1898.. 

Zeta,    Mar,,    1893 

Iota,    Aug..    1900 

Kappa.  July.  IBDl.... 


Pile  ainkera,  Dec,  1898.. 


S,174.1S 

4.684.  BS 
4,737.61 


*  Average  of  4.    Repairs  and  renewals. 

9  and  betlei 


betterments    Con 

nit  Deltk) 

The  average 
tl.SI8.ei. 

■epalra,  et 

rof  8,  Ue.2S2.^ 
lir- 

erase  of's.   i3.9&9.iG. 
r  dredge  for  the  last  3  years  we 


96B — COST   OF  FIELD  OPERATIONS. 


Number 
of  Seasons 
Name             Operated 
Delta T 

EpBllon     T 

Zeta     7 

Iota  B 

Kappa 4 

Flad 4 


Total  Coat 

Field 
Operations 


Average  Coi 
per  Month 
EicluiJInB 

Field  Kepali 


AveraBe  Cost 

per  Month  In 
Name  Commlsaion 

Delta     |S,8fiB.71 

EpBllon     e,823.«G 

Zeta    e.443.oa 

Iota    4.801.73 

Kappa     4.497. OS 

Plad    4,685.41 


Including  Held  repairs,  average  monthly  cost  for  operating 
non-propelling  dredge  with  tender  and  pile  ainker.  (6.711.M;  sam 
for  a  Belf-propelllng  dredge,  t4,G81.41:  excluding  cost  of  materlt 
for  &e!d  repairs,  the  monthly  coat  of  operating  a.  non-propellln 
plant,  IS, GOB. S3;  same  for  a  a  elf -propelling  plant,  |4,BZ3.32. 

The  rated  capacity  of  these  dredges,  based  on  an  assume 
velocity  of  13  ft  per  second  In  the  discharge  pipe  and  a  carryini 
capacity  of  10  per  cent  of  sand,  1b  1.300  cubic  yards  per  hou 
for  the  Delta  and  1,000  cubic  yards  for  each  of  the  other  dredge 
delivering  through  1.000  fL  of  pipe.  In  tests  mads  In  1907,  thi 
following  results   were  obtained: 
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9(C— CAPACITY  TEST  OF  THRBB  DRBDQES 

Average  Velocity        Percent  Average  Sand 

Kune                      per  Second                of  Sand  per  Hour 

Delta   15.10  ft.                       14.89  1.850  cu.  yd. 

Epsllon   16.TS  ft.                       20.68  2,G53  Cu.  yd. 

Zeta   ie.48tt                       11.14  l,364cu.yd. 

Field   testa   under   actual   coDditlons   were  m&de   In   1898. 


Dredge        Houra 

sTsE         «..^,« 

Delta     27.38 

Bpsllon   ....    24.93 
zSta     82.93 

652     Blue  clay  and  eand. 

Tests  made  with 

only  water  pumped  In   1902  wou 

deducOODB: 

BSD — CAPACITY    TESTS 

Average     .-Cubic  Yds.  per  Hour-, 
Dredge  Velocity      16%  Sand     10%  Sand 

t>elta    IS.SS 

Kpallon     '.    21.20 

Iota     18.89 

Kappa     21. 3E 

Flad    18.J5 

•Iota     21.S0 

•  Wltb  ahrouded  runner. 

The  aetu^  averages  of  all  the  dredges  In  all  materials  from 
clay  to  aand  were:  1901,  I8T.0  yards;  1902,  481.8  yards;  1903, 
.  422.9  yards;  1904,  587.1  yards:  average,  BOO.O  yards.  This  average 
of  GOO  yards  per  hour  can  be  depended  on,  under  normal  coadi- 
tlons,  tor  20  bours  per  day  and  26  days  per  month.  Allowing 
10  per  cant  for  idle  time,  this  gives  252,000  yards  per  month. 
The  season  of  1904  lasted  tour  months,  on  which  basis  908,000 
cubic   yards    per   season   could   be   aocomplished. 

The  contract  price  of  the  Harrod,  under  construction  in  1907, 
complete  with  pipe  line  and  all  auxiliaries,  was  8218,998.17.  Its 
rated  capacity  based  on  an  estimated  velocity  of  22  ft.  per 
second  In  the  diacharge  pipe  and  a  carrying  capacity  of  10  per 
cent  of  sand  Is  2,100  cubic  yards  per  hour.  The  cost  of  oper- 
ating the  Harrod  la   assumed  to   be  tG,S0O  per  month  while  In 


The  following  notes  on  the  bydraullc  suction  dredge  are  from 
V.  8.  Dept.   of  Agr.,   Bui.   230; 

For  the  construction  of  the  larger  levees  the  Use  of  the 
hydraulic  suction  dredge  Is  entirely  faaalbie  In  connection  with 
the  use  of  other  excavating  machines.  By  the  construction  of 
the  muck  ditch  a  retaining  bank  will  be  built  to  as  great  height 
BM  the  earth  can  be  made  to  stand.     A  similar  retaining   bank 
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Will  be  eonatructed  at  tbe  other  toe  of  tbe  levee  by  depositing 
earth  excavated  from  the  nearest  niarKin  of  the  ditch.  The 
space  between  the  two  reteinlnK  walls  can  then  be  filled  by  a 
hydraulic  suction  dredge,  the  discharge  pipe  being  supported 
by  a  cantilever.  This  machine  (Fig.  SI),  In  Its  present  state 
of  development  probably  represents  the  most  economical  method 
now  In  use  for  excavating  very  large  channels,  unless  the  Udder 
dredge  be  excepted. 

The  following  table  Indicates  the  coat  of  operating  a  hydraulic 
auction  dredge  on  the  New  York  Barge  Canal  in  1BD8.  The 
dredge  In  question  Is  of  modern  construction,  has  a  20-Inch 
discharge  pipe,   and   cost  tllE,000,      A  large  part   of  the  excava- 


tion was  In  stiff  clay,  though  a  part  was  In  aand.  The  clay 
was  of  such  tlrm  texture  that  after  remaining  on  the  ground 
over  winter  the  pieces  had  the  same  shape  as  when  they  were 
discharged  from  the  end  of  the  pipe  line,  still  showing  the 
marks  at  the  cutter.  While  removing  the  old  rock  wall  of  the 
canal,  the  dredge  was  stopped  sometimes  twenty  times  a  day. 
It  Is  said,  for  removing  boulders  from  the  pump.  Once  during 
the  season  the  dredge  was  sunk  to  the  bottom  of  the  canal. 
Otherwise  the  work  was  favorable,  and  the  excavation  made 
was  representative  of  the  capacity  of  the  machine  In  ordinary 
clay  soil.  The  charge  against  plant  Is  Intended  to  cover  interest 
and  depreciation  at  IB  per  cent  per  annum.  Under  """ 
are  included  coal  waste,  tug  hire,  and  almllar  Items. 


,.  Google 
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COST   OP    OPERATION    OF    HTDBAULIC    SUCTION    DREDGB 
ON  THE  NEW  YORK  BARGE  CANAI,  FOR  THE 

SEASON   OF   1908. 

Item.                                         April.  May,            June.  July. 

Labor    13,670. »6  tS.lA9.29  |S,E1G.7G  t   G, 836, 14 

Plant    408.30  ],3S7.S0        1.077,86  1,735,60 

Material 1.900.82  S,GG8.S8        2,283.16  2,44E.46 

Total  (or  montli....|ll.979.S7      t9,09e.7T     tS,GBe.78      tlO.017.09 

Tarda  excavated 120,673         304.838         203.474  207,620 

Item.                                                           Aug.  Sept            Oct. 

Labor    |E.9BG:S7  $4,993.11  |4,S31.14 

Plant     1,631.8E  1.892.86  ■      1,791.15 

Material    2,330,92  2,430.06        3,673.60 

Total  for  moDth 11,937.94      39,116.01      $9,198.79 

Tarda  excavated  174.396        231,473       314,438 

Unit  cost  tor  the  aeason,  4.63  cents  per  yard. 

An  examination  waa  made  of  several  suction  dredses  on  the 
New  Tork  Barge  Canal  and  of  the  material  excavated  by  them. 
In  only  one  Instance  was  the  material  at  all  comparable  with 
that  to  be  excavated  In  building  the  Ooodway  levees,  and  In 
that  Instance  the  material  van  being  removed  at  a.  coat  of 
about  2H  or  S  cents  per  cubic  yard.  Including  all  cost  of 
maintenance,  depreciation,  repair  and  Interest,  The  work  planned 
for  this  type  of  machine  on  the  SL  Francis  project  Is  the 
excavation  of  large  ditches  outside  the  flood  way  a,  using  the 
earth  for  constructing  levees,  and  In  dredging  the  channels  ot 
Tyronza  and  Uttle  rlvera.  In  the  former  ease  the  work  la 
estimated  at  10  cents  per  cubic  yard  plus  the  cost  of  clearing 
and  grubbing  the  ditch  section  at  flGO  per  acre.  In  the  second 
Instance  the  work  is  estimated  at  9  cents  per  yard.  Including 
the  oOHt  of  clearing  banks  to  enable  the  material  to  be  deposited. 
This  dredge  can  be  used  to  advantage  also  for  constructing  two 
or  three  of  the  largest  lateral  ditches,  which  empty  Into  ditches 
along   the   floodway. 

In  B»aitte«rHto-Contraetina,  Vol.  XXXV.  No.  S.  the  following 
description  Is  given  of  a  hydraulic  dredge^  Its  tenders  and 
capacities,  etc.: 

This  dredge  was  used  to  All  in  part  of  the  Lincoln  Park 
extension,  Chicago,  and  was  purchased  in  1 907.  It  Is  of  the 
open  end  type,  with  a  steel  hull  148  ft.  long  by  SS  feet  wide 
and  lOU  ft,  deep.  The  main  pump  has  30  in,  suction  and 
discharge,  and  the  main  engines  are  of  the  triple  expansion 
marine  typo  of  1,200  I.  h.  p.  The  two  double-ended  marine  boilers, 
10  ft.  8  in.  by  18  ft.  long,  with  eight  corrugated  furnaces,  were 
fltted  at  the  beginning  of  last  season  with  underfeed  stokers. 
The  Installation  of  engine  room  auxiliaries  includes  condenser. 
Independent  air  pump.  Independent  circulating  pump,  Are  and 
bilge  pumps  and  an  electric  light  oatflt.  The  rotary  cutter  Is 
adiM>tBd   to  bard  clay  material  and  Its  edges  are  of  hard  steel 
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and  are  movable.  Two  teaaon's  work  have  worn  the  outtinx 
edges  badly  and  manganeae  steel  will  probably  be  substituted. 
The  dredge  la  anchored  by  heavy  spuds  operated  by  power. 
It  can  make  a  radial  cut  ITE  ft  wide  with  a  maximum  depth 
of  3E  ft.  The  dredge  Is  provided  with  a  complete  repair  shop 
and   living   quarters    for   the   crew. 

The  pipe  line  adopted  has  a.  central  conduit  30  In.  In  diameter. 
carried  by  two  cylindrical  air  chambers  S3  In.  In  diameter.  The 
sections  are  BE  ft.  long  and  are  joined  with  the  usual  rubber 
sleeve      The  material  excavated  wa^  very  atirc  Kumbo. 


1910. 

Available 
Hrs.' 

Pet 

IS;! 

E2.0 

Pet 

3S.G 
2  .0 

MIso. 
Pet 
1«.G 

11 

as 

Total 
Pet. 

July    

.■;::::  !|| 
::::::  i 

Ill 

3«:e 

4.320  60.2  1E.2  21.6 

IL     ANALYSIS  OF  WORKING  TIME 
September,    1910.  Hra.         Hlne. 

Total  available  time 600 

Dredxe  worked   SSI  20 

Delays   218  «0 


63  W 
36H 
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Causes  of  Delays:  Hrs. 

Weather  67 

Short  pipe   31 

Suction  pipe,  pumping  and  plug 11 

Pontoon  line 31 

SwlnglnK  cables   16 

Main  engine 24 

Spud  engine 

Cutter  enslne   

Cutter  Bbaf  t 

Moving  dredge  to  new  cut G 

TowInK  and  preparation 34 

MlscelTaneouB    1 

Stones   8 

iis 


Operation. 


Totals,       Per.  hr. 


Labor  »ia.8Ei 

Fuel   iToni 

Supplies,  tooH,  sleeves,  oil.  etc.. 
Commissary  labor  and  supplies, . 
f^eld  repairs,  labor  and  material. 
Tub  service 


4, £23. 
6,010, 
fi,040. 
13.5S7. 

3ZT. 

GS4. 


Fuel  commissary  and  tools 

TuK  service 

Totals: 

Operation    65.130. 

BepalTS   S,210. 


.0037 
.0013 
.OOIS 


Operation  and  repairs 174,440.49     |17.£3ia      $0.1303 


IX  -5 


uuunnsKso  uu I 


ujiiia..;.  Google 


The  operating  crew  of  the  dredge  Ib  aa  follows: 

Pern] 

1  Chief  operator 

1  AsslEtant  operator  125.01 

1  Chief  engineer   ISO.Oi 

1  AsalBtant  chief  engineer 110.01 

4  Oilers 88.01 

4  Firemen    *R  Oi 

4  Cool  passer^  

2  Spudmen   ii.v 

1  Janitor    B5.0i 


The  fallowing  data  a 


!  for  the  year  1 


V.      TIME  REPORT  OF  DREDC 

Available  working  time,   hours 

Pumping  time,  hours 

Fum[>lng  time,  percentage  of  total  t 

Weather, '  B.2%,    or 

MtBcellaneoua,   22.S%,  or 


.     2S8 
.1,04  a  H 


Total  delays,  28.8%,  or 1.33m 

The  best  month's  work  was  In  Novemt>er.  when  the  wortdng 
time  efficiency  was  79.5  per  cent.  The  dredge  was  started  for 
the  year  on  April  IB,  during  which  month  the  working  time  was 
(E  per  cent  of  the  total.  The  dredge  went  out  of  commission 
November  30.  The  working  season,  then,  was  TH  months,  or 
fl2.(>  per  cent  of  the  year.  In  calculating  Interest  charges  on 
B  equipment,  the  monthly  Interest  must  be  taken  at  1/13  X 


100 


<  annual  Interest 


VI.     COST  OF  DRBDQE  OPERATION  AND  REPAIRS 

Total  yardage  73S.42C 

Operation. 

Sub-totals.       percu.  yd. 

Labor    118,673.83 

Administration   1,112.63 

Watching   ng.eo 

Total    $19,886,07  IO.027 

Fuel    tl7.728.B8  0.024 

Supplies,  tools,  Hleeves,  oil,  etc 6,?86.«6  O.OOS 

CommlFnary,  labor   1,600.00 

Supplies 8,067.37 

Total    I  7,687.37  0.010 
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VI — Continued 

Repairs,  tabor t      ESG.TE   . 

Uat«rlal    1,390.10 

Derrick    961.B9 

Total    t  2,877.44  ».00* 

Towing,  "Richard  B." t  S.S77.18 

"Keystone"     B.BlZ.Oe 

"Hausler"     11,455.41 

Total    |19,8i4.6i  tO.D2« 

Miscellaneous: 

Teams   t  6B.JS 

Insurance    4,101.GS 

Motor  boat 38B.ST 

Scow  service   270.43 

Pile  driver   246.38              10.007 

Total    t  B,046.1I8  10.007 

Total  operation 179,213.78  10.107 

REPAIRS. 

Labor    I  7.0B7.B8  10.010 

Material    B.74S.60  0.008 

Fuel    488.76  0.0006 

Supplies    171.26  0.0002 

Commiasary    826.24  0.0011 

Dunham   tug    78.00 

"Richard   B.^'    4SB.69 

"Keystone"   174.07 

"Hausler"    201.63 

Total    t       887.21  80.0018 

Miscellaneous  teamji  and  pile  driver 147.B6 


Tolol    8       60B.01  10.0007 

Orand  total,  repairs  816.712.62  (0.022 

Total  operation  and  repairs 94,926.40  0.129 

During  the  season  no  repairs  involving  any  extended  loss  of 
time  were  necessary.  There  was  no  loss  of  time  due  to  the 
main  pump  and  only  2^  hours  on  account  of  repairs  to  the 
main  engines.  A  short  connecting  section  of  cast  Iron  In  the 
discharge  was  worn  through  and  replaced  with  cast  steel.  The 
cast  steel   pump  casing  and  elbows   show  very  little   wear. 

The  pontoon  pipe  was  lined  with  an  auziliary  wearing  lining 
covering  the  bottom  third  of  the  pipe.  This  %-)iich  sheet  was 
worn  and  was  replaced  for  the  1B12  season's  work.  The  rubber 
sleeves  joining  the  sections  of  the  discharge  pipe  gave  fairly 
good  service.  The  average  life  of  a  sleeve  was  41  days;  but 
eliminating  those  sleeves  which  were  damaged  due  to  the  condi- 
tion of  the  pontoons,  the  average  life  of  a  sleeve  was  B4  days. 
The  cutter  blades  required  to  be  renewed  each  year. 
Oost  of  Stedtr*.     The  following  table  gives  the  list  of  items 


'""'t'-'^ 


DREE>aES  £29 

wblcb  together  make  up  the  coat  of  the  dredge  ae  It  whs  put  In 
operation  In  1910: 

Engineering,  plans,  Inspection,  etc t     9.816.46 

Contract  (1907)  with  2,00*  ft.  pontoons I$1.402.19 

Terminal  pontoon  scow   <1907) 1,227.88 

5  Jonea  underfeed  stoKers  (1908) 6.700.00 

6  Pontoons   (1908)    10,486.00 

Miscellaneous   874.04 

Total    (180,606.68 

COST  OF  TENDERS. 

(Por  the  cost  of  the  tugs  operating  In  ccmnectlon  with  this 
dredgre  see  Tugs,  p.  644,) 

A  motor  boat  costing  tl.160  was  used  for  transportation  of 
the  men,  etc.  One  hundred  and  forty-six  days  of  Its  time,  at  a 
cost  of  $4,00  per  day.  were  charged  to  the  dredge. 

A  hydraulic  dredge  was  employed  In  the  harbor  Improvements 
at  Wilmington,  Cal.  The  following  statement  shows  the  cost 
of  dredging  from  April  1  to  June  30.   1905: 

Routine  offloe  work,  labor t  673. J3 

Care  of  plant  and  property,  labor 180.00 

Surveys,  labor  and  supplies ISS.fiS 

Towing  and  dlepatch  wurk,  labor,  fuel  and  suppUea 316.00 

Alterations   and  repairs   to   dredging   plant,   labor   and 

material   2,432.62 

Operating  dredge.   Including   superintendence   and  labor 


charges,  fuel,   fresh   water,   lubricants,  and  all  other 
Detertoratfon  of  plant  and'  property,  estimated 2|2E3.94 


10,084.64 
2,263  " 

|16,1DE 


Cost  per  cubic   yard,   (0.0708. 

In  addition  to  the  hydraulic  dredge,  the  following  auxiliary 
floating  plant  is  employed:  A  gasoline  launch,  length  over  all 
30  ft.  Hi  In.,  7  ft.  beam,  depth  3  ft.  7  In.,  propelled  by  a  16  h.  p. 
"Standard"  engine.  Also  nine  pontoons,  each  36  ft.  x  10  ft  x  3 
ft;  16  pontoons,  each  21  ft.  3  In.  i  10  ft.  x  3  ft.;  one  water  boat, 
34  ft  9  Ins.  X  10  ft.  z  4  f t  6  Ins.;  one  oil  boat  34  ft  9  Ins.  x  10 
ft  I  4  ft  6  Ins.;  one  derHck  Boat  29  ft.  6  Ins.  x  10  ft  7  Ins.  x 
3  ft  10  Ins.  The  original  cost  of  the  dredging  plant  was  as 
follows ; 

20  Inch  suction  dredge (  09,463 

Gasoline  launch    1,733 

Discharge  pipe  line  for  dredge 3,023 

Rubber  sleeves   1.276 

Pontoons   and  barges 6.601 

ElEias    164 

tll2,139 
On  the  Chicago  canal  two  dredges  were  used,  which  are 
described  lo  Engineering  News,  September  6.  1894.  Bach  dredge 
was  equipped  with  a  e-lnch  centrifugal  pump  and  a  260  h.  p. 
engine.  The  discharge  pipe  was  18  in.  In  diameter,  made  In  33  ft 
lengths,  coupled  with  rubber  hose  held  by  iron  clamps.  Bach 
aredg«  averaged   1,732    yards   In   10   hours. 


SSO  HANDBOOK  OF  CONSTRUCTION  PLANT 

Id  Eitgineering  Sevt,  October  30,  1902,  Mr.  Jotm  Bogart.  In 
ctiBTKe  of  th»  Maaaona  (N,  T.)  canal,  glvea  the  coat  of  operating 
two  dredKea.  Dredge  No.  1  cost  |40,000.  It  had  a  12-lticb 
wrought  Iron  dlscharse  pipe,  a  rotary  cutter,  and  a  centrifugal 
pump  driven  by  a  Lldgerwood  compound  eondenalng  engine  of 
136  h.  p.  It  lifted  tlie  material  30  feet  above  the  water  and 
diBCborged  It  through  a  S.ODO-foot  pipe.  The  depth  of  cut  was 
22  feet  below  the  water  aurface.  The  output  averaged  1,12G 
yards  In  2S  hours,  at  a  cost  of  tSG.SO,  or  fiU  cents  per  yard. 


Fig.   as.    20-Inch    Hydraulic    Dradgc    Deslgnad     and     Equlppad     to 

Work  on   New  York  State   Barge  Canal.     ThIa   Dredge  H» 

Delivered  459.000  Cubic  Yarda  In  One  Month  and  Cost 

(76,000,  Not  Including  Pipe  Line  or  Pontoon*. 

Dredge  No.  2  cost  ISO, 000.     Its  dlschai^e  pipe  was  18  inches  In 

diameter.     The  output  averaged  I,B54  cubic  yards  at  a  coat  of 
|14G,   or  9.4   cents   per  yard. 

Otto  Fruhllng,  a  German  contractor,  dredge  operator  and 
designer,  has  developed  a  new  system  of  suction  dredging.  In 
this  system  an  Inverted  dipper  dredge  bucliet,  at  the  end  of  the 
suction  pipe,  scrapes  up  and  collects  the  dredged  material  before 
the  auction  forces  come  into  play.  This  dredge  Is  described 
by  Mr.  John  Reld  in  an  article  in  Engineering  Weic*,  from  which 
the  tables  on  following  pages  are  taken. 
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TABI^  »»— CATALOGUE  DATA  ON  ROCK  DRILLS. 

(As  clven  In  the  various  cataJog^es  of  the  makers.) 

RBCIPROCATING  TYPE. 

1.  HaDufacturer.  Unit 

Kind  of   drill 

Model   

Diameter   ot   cyllodar Inch 

Length  ot  stroke Inch 

Displacement  of  piston  hammer Cu.  In. 

Approximate  atrokes  per  minute  under  76  lbs.  pressure 

It   rtHIl    NO. 

.    .      iBpIacement  of  pUton  hammer  per  mln- 

t  76   IbB.  pressure Cu,  It, 

Length  o(  drill  from  end  of  crank  to  and  of  piston Inch 

Diameter  of  octagon  steel  used Inch 

Slie   of  shank /. Inch 

Depth  of  hole  drilled  without  change  of  bit   (length 

of   feed) Inch 

Depth  of  vertical  hole  each  machine  wUI  drill  easily 

from  I   to Ft 

Number  of  pieces  in  set   of  st«ela   to  drill  hole*  to 

depth  as  stated 

Diameter  of  holes  drilled  as  desired  (at  bottom) Inch 

Diameter  of  supply  Inlet   (standard  pipe) Inch 

Size  of  boiler  for  ample  steam  supply,  1  drill H.  P. 

Diameter  of  steam  pipe  to  carry  steam  100'  to  200'.. Inch 
Weight  of  drill  unmounted  with  wrenches  and  fittings, 

unboxed    Lbs. 

Weight  of  drill  unmounted  with  wrenches  and  flttlngs. 

boxed   Lbs. 

Weight  of  tripod,  without  welghta,  unboxed Lbs. 

Weight  of  holding  down  welKhU Lha. 

Weight  of  drill,  tripod,  weights,  flttlngs  and  wrenches 

(boxed)    Lbs. 

Weight  o(  double  screw  columns,  complete 

Weight  of  one  EO'  length  ot  hose  (boxed) Lbs. 

Price  of  drill  unmounted,  with  wrenches  and  fittings, 

without  tripods  or  column* t 

Price  of  drill  complete,  Including  drill,  tripod, '  weights, 

throttle,   oiler  and  wrenches* I 

Price  of  double  screw  column,  complete* * 

*  Subject  to  a  discount  of  from  1E%   to  40%,  depending  upon 
e  makers,  size  of  order,  and  price  of  steel. 
HAMMER   DRILLa. 

.      Kind    of    drill 

.     Model    

Dlam.  of  cylinder Inch 

Length  of  stroke Inch 

Displacement  of  piston  hammer Cu.  in. 

Letigth  over  all Inch 

7-ALength  of  air  feed  stoping  drills  extended Inch 

«      Diameter  of  hexagon  steel  used Inch 

Slie  of  shank Inch 

Depth  of  hole  each  machine  will  drill  easily Ft. 

Diameter  of  holes  drilled  as  desired  (at  bottom) Inch 

Diameter  of  eupply  Inlet  (standard  pipe) Inch 

Size  of  hose  used Inch 

Weight  of  drill  (unboxed) Lbs. 

Weight   of  drill    (boxed) Lbs. 

n'elght  of  50'  length  of  hose  (boxed) Lbs. 

Price    of   drillt I 

ISubJect  to  a  discount  of  from  10%   to  »0%,  depending  upon 
■  makers,  size  of  order  and  price  of  stesLi,  ,^., /,,-,.,. 
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Sont«  Of  the  condlttona  that  parttcularljr  favor  tbe  lelectlon 
of  thiB  type  of  drill  are  as  follows: 

(1)  HlBh  altitude,  -which  InipalrB  thi  «fllclency  of  the  ordlnarr 
compresBor. 

(S>  Lons  trananiiaBlon   llneB.   wire  being  cheaper  than  pipes. 

(3)  Chew  electric  power,  of  the  rlg-ht  voltase  and  trequencr- 

(4)  Badly  cracked  or  faulty  rock,  which  would  tend  to  make 
the  bit    Btlck. 

The   following  table   was   obtained   from   a  manufacturer; 


TABLE  100. 
DESCRIPTIVE    TABLE  OF   "ELBCTBIC   AIB"    ROCK   DRILLS 

^mbol  Indicating  alie  and  type.  G-F  t-E  S-T 

SpeelOcatlons: 

Diameter  of  cylinder In.  SH  1%  3% 

Length  of  stroke in.  8  7  6^ 

Length     of     drill     from     end     of 

crank  to   end  of  piston In.  61^  46  tO'A 

Depth    of    hole    drilled    without 


„e  of  bit 

Depth  of  vertical  holes  each 
-*•■—    "■'"     drill    easily    1 


Approximate    strokes   per   minute  400              440              480 
Dlametnr  of  hales  drilled  as  de- 
sired from In.  IK  toa?4    I<4  to2        l«t. 

&iie  of  octagon  steel   used In.  1M&1%      1      &1K 


__    (diameter    and 

length)    In.    IKbyGK      lhy6M     %  by  B 

Number  of  piecea  in  set  of  eteels, 

holes,  and  depths  as  stated...  10  6  6 
Horse-power    required    for    run- 
ning dHll   (at  motor) G                   4  S 

Approilraate  Weights— Drill: 
Drill  unmounted,  with  caps,  not 

boxed    ...IbB.  410  2ZS  12G 

Drill,      unmounted,      with      oapa, 

boxed    lbs.  4gS  281  IGl 

Hose,  fittings  and  wrenches,  not 

boxed    lbs,  6G  76  SB 

Hose,      llttings     and     wrenches, 

boxed    lbs.  IIB  IGO  SB 

Tripod,      without      welghte,      not 

boxed    lbs.  210  ITO  8E 

Tripod.-   without     weights, 

boxed    lbs.  210  21G  ISO 

Tripod  weights,  not  boxed. ..lbs.  330  286  130 

Tripod  weights,  boxed lbs.  360  2»0  160 

Entire  equipment.  Including  drill, 

pulsator,     alternating     current 

motor,    flttlngs,    wrenches    and 

Bteels     or  '  blacksmith     too"| 

boxed    IbH.  17EG  ISSO  826 

Entire  equipment.  Including  drill. 


8ulsator,  direct  <: 
ttlngs,    wrenches    ana    excra 
parte,  but  no  mountings,  steels 


1086  1740  11B6 
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TABLE  100— Continued 

Approxtmate  Welchts  with  Ful- 
aHtor  Arranged  lor  Direct  Cur- 

Puliator   complete,    mounted    on 

truck    with    motor,    controller 

and      length      of     cable,      not 

boxed    lbs.  1050  950  609 

Pulaator    complete,    mounted    On 

truck    with    motor,    controller 

and  lenslh  of  cable,  boxed.lbs.  1400  1400  8S0 

Pulaator    alone,    leaB    truck,    not 

boXi^ lbs.  320  320  8S 

Pulaator      alone,      leso      truck. 

boied    lbs.  370  370  126 

Uotor  alone,  not  boxed lbs.  406  390  27B 

Motor   alone,    boxed lbs.  660  436  330 

Armature   alone,   not   boxed.. lbs.  00  lOO  60 

Armature    alone,    boxed !ba.  120  125  OS 

D.  C.   controller,   not   boxed.. .Iba,  16  76  63 

D.    C.    controller,    boxed Iba.  110  lOO  80 

Approximate  Wetghtti  with  Pul- 
aator Arranged  lor  Alternating 

Pulaator   complete,    mounted   on 

truck    with     motor,     controller 

and      length      of      cable,      not 

boxed    lbs.  950  050  400 

Pulaator    complete,    mounted    on 

truck    with    motor,    controller 

and  length  of  cable,  boxed.lbs.  1300  1300  025 

Pulaator    alone,    not    boxed... Ihs.  320  320  8S 

Pulsator  alone,  boiea lbs.  370  370  125 

Motor    alone,    not    boxed lbs.  3S6  375  183 

Motor   alone,    boxed lbs.  426  490  220 

Rotor   alone,    not   boxed lbs.  80  90  34 

Rotor    alone,    boxed lbs.  110  120  60 

A.  C.  controller,  not  boxed. .  .lbs.  34  34  34 

A  C.  controller,   boxed lbs.  50  60  50 

Shipping  Meaaureraents   (overall); 

Box  for  unmounted  drill. ,  .ft  In,     4'    1'    1*     3"  1»    1»     f    1>   1» 

Box     for    pulaator,     motor    and 

awitch  mounted  on   truck   and 

cable     ft.  In.      4"    4°    3'      4'    2-    3"     »•    t"    t* 

Box       for      hoae,       fittings       and 

wrenches    ft.  In.      2i°  2'    0>      S'    jw  o»     2*    2»    0* 

Box  for  pulsate r   ft.  in.     2'    1'    2"      2'    1*    2"       2°    1'    1' 

Box  for  motor   ft.  In.      2'    i»  im     2*    1"  i"     2"    1'    1* 

Box   for  truck ft.  In.     3*    i'    0"      4«    l"    0»      2'    2°    0" 

Box    for    armature    ft.  In.     3'    1°    1°      !■    0"  O""     2"    O"  0" 

Box   for   "DC"    switch    and   rheo- 

atat    ft.  in.     !■    1*   l"      l"  1"    1»      1°   1»   C 

Box      for      "AC"      controller 

switch      ft  In.      1'    1»    1°      1'    1'    1»      1»    1»    1' 

Box    for    tripod f i.  In.     3»    !•    D""     «•    1«    0"     a*    1"    in 

Box  for  tripod  weights ft.  in.      ! 

Price,  f.  o.  b.,  factory 
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An  excellent  general  Idea  of  this  arlll  Is  given  by  Fig.  St. 

The  electric  air  drill  la  driven  by  pulsations  of  campreBsed 
air  caused  by  a  "pulsator,"  which  Is  driven  by  an  electric  motor. 
Tbe  air  la  not  exhausted^  but  le  simply  used  over  and  over 
again,  working  backward  and  forward  In  a  closed  pneumatic 
circuit,  from  which  some  leakage  of  air  Is  necessarily  Inevitable. 
This  leakage  Is  provided  for  by  eompensatlag  valves  on  the 
pulsator,  adjusted  to  automatically  maintain  a  constant  average 
pressure  In  tbe  circuit.  The  drill  Is  practically  a  cylinder  con- 
taining a  moving  pleton  and  rotation  device,  without  valves, 
chest,  buffers,  springs,  side  rods  and  pawls.  The  cyllndar  Is 
larger  than  that  of  the  corresponding  air  drill,  but  the  piston 
la  shorter,  thus  Involving  no  great  difference  In  weight  between 
this  and  tbe  older  types.     Tbe  pulaator  requires  no  Intake  and 


discharfre  valves  nor  water  Jackets.  It  le  geared  to  a  motor 
which  may,  o[  course,  be  of  either  direct  or  alternating  current, 
and  Is  mountrd  on  a  wheeled  truck  for  convenience  In  handling 
The  pulaator  and  drill  are  connected  by  two  short  lengths  of 
hose,  each  of  which   acts  alternately   as   supply  and  exhaust. 

It  is  claimed  by  the  manufacturer  that  with  the  electric  air 
drill  there  Is  far  less  loss  of  power  than  in  the  case  of  the 
ordinary  air  or  steara  drill,  and  this  claim  seems,  on  theoretical 
grounds,  to  be  well  founded. 
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The  following  time  studies  were  taken  under  my  dlreetion 
on  the  K«nBlca  dam  work  at  Valhalla,  N.  Y.: 

From  these  tables  an  accurate  Idea  can  be  obtained  at  the 
workins  condlttone  and  iierformance  of  these  drills. 

The  holes   were  vertical. 

The  rock   was   for   the   most  part   a   gneiss,   with   a   tendency 

II  was  hard  and  solid  In  some  places,  but  In  others  seamy 
and   presented  dltBcultles  to  continuous   drilling. 

The  number  of  holes  shot  depends  upon  the  prosresB  of  the 
work  and  at  the  quarry  upon  the  amount  of  rock  desired  for 

Dupont  80  per  cent  dynamite  used. 

Sticks    ihi'   In   diameter  by  about  g'  In  length,   weight  IS  ox. 

The  charge  Is  calculated  to  average  about  H  lb.  of  dynamite 
per    yard    of    rock. 

Dupont  exploders. 

Blasting  gang  at  the  dam  on  day  of  observation,  one  loader 
and   two  tampers. 

There  were  said  to  be  twenty  drills  at  work  at  the  dam  and 
ten  at   the   quarry. 

The  a.  c.   motor  la  rated   at  about  E  h.  p. 

The  length   of  shift,   eight  hours. 

One  shift  per  day. 

The  smith's  work  consisted  of  sharpening  drills  and  Included 
also  all  the  work  pertaining  to  other  machines  on  the  lob.  He 
estimated  that  TS  per  cent  of  his  time  was  devoted  to  the  drills. 

Batlmate  of  coal  burned  by  smith,  EOO  lbs.  per  day. 

Oil  used  by  drills.  3  quarts  each. 

Power  consumed,  from  30  to  40  K.  W.  H.  per  eight-hour  day. 

TIME    STUDY    (QUARRY). 

Uneal  feet  drilled.  31  feet. 

Average  depth  of  holes,   ZS   feet.  , 

Total  working  time.  T  hours,  27  minutes.  63  seconds. 
Rock,  gneiss  and  granite,  seamy  In  places. 
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Drill   outUnc 1« 

RalBinf  drin   IE 

LooaenlDK  chuok  (1)  .  1 

Loosen int  chuck  12),  3 

Removlne  bit 12 

BsllInK   hole   11 

Putting  bit  In  1 


S    M      S    M      S    M        S 

-10      11—18      23—28     228 — E4 


B  bit  in  Chuck  IS 

■i'lgnienfng  cr       

TlKhtenlng  ol 

0«ttlnK   Btarted.. 


Ii  (1)      S 
It  (2>   10 


~S2        1-64 


—01        B— 23 


41—30      SOB— 30 


UlsceiianeouB   delays  1 


The  cutting  speed  v 
Ratio  of  cutting  tlm< 
Ratio  of   idle    time 


447- eS     100.0 


O.ISB  feet  per  e 
•-tal  time  was 


,., ,-)  Bolted  chuctc. 

•  This  figure  is  not  Included  in  "Cycle  Total,"  for  this  operation 
WHS  performed  by  one  man  at  the  saroo  tlms  that  the  other  man 
was  raising  the  drilt. 

t  Consisted  In  moving  by  derriolt. 

J  Note  the  high  percentage  of  aelays.  Most  of  these  were  due 
to   the  neceaalty   of  ^waitln^   untll_^the  ^drlller^or  his^  help_er_had 

fn  supplying  these 
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Lineal  feet  drilled,  !«. 
Average  depth  of  holea,  ] 
Total  working  time,  3  hoi 
Bock,  gnelaa  and  xranlte. 


-TIME   STUDY    (PIT) 
feet 


,  10  seconds. 


Loosemng  ohucli   ■ 
Removing   bit    . . . 

Balling  hole    

Putting  bit  In  hok 


Cycle  totals  .... 

Shifting    ailll    

MlHcellaneous   delays 


2        B_23 

11— 3B 

21-24 

139-00 

1        0—10 

0—61 

9—22 

4^0 

2      "O — 00 

0—09 

0-26 

1 — 15 

0.7 

2      to— 00 

0-29 

1—10 

6-43 

0        1—13 

1-38 

18—01 

a!  8. 

0       0—18 

0— IB 

2—09 

7—34 

3.2 

0       0— OB 

0—26 

0— GB 

1        0—02 

0— H 

2—30 

1:1 

0—13 

0II45 

2—08 

0.9 

8—43 

IS— n 

t79.7 

16—00 

28^8 

12.2 

8       0— IB 

2—24 

B-40 

19-12 
236—10 

lOOO 

Ratio  of  idle  t 
•Chuck  • 
drill   by   c 


Imultaneously  Wltb   raising  ot 
taneously  with  raising  of  drill 


laneouB  delai 


e  chiefly  due  to  the  bits  sticking  li 
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Based  on  the  above  performance  _.   , 

coats  per  lineal  foot  drilled  and  per  cubic 
been  deduced: 


the  quarry,  the  followlns 
'■■■■'-   yard  loosened   have  ■ 

did  SI   ft.  In  t41   mln.   Si  b 


Ekiulvalent  to  200  ft  by  e  drills  In  one  day. 
The   average  spacing   of   the   holes   being   l1.6'zIS', 
refipondlcg  cubic  yards  loosened— 


Dynar 
0.3  lb.   I 


STANDARD    BASIS    OP    COSTS. 


Foiw 

S 

Amount 

1%    blOCkBRllth     

Itt  blacksmith  helper.. 

.   3.00 

■M 

t     4.S0 

I  mSfeT. ::::::::::::: 

Total  labor   (drill). 

■H! 

Oil,  3  qts.  per  drill 

'  ii 

Total  drilling  cost. . 

1,03G    lbs.   dynamite!'.!! 
25   exploders 

:  2.00 
:  HI 

1     «.0D 

"!:IS 

2  per  cent  per  month. 

.ff't,. 


13.13 

%  zs.tz 


fisi.ea 


SD.SO 


8.77 


In  the  foregoing  no  account  has  been  taken  of  contractor's 
overhead  charges,  superintendence,  storage,  repairs,  preparatory 
costs.  Insurance,  charity,  accidents,  legal  or  medical  expenses,  etc. 

The  low  cost  per  cubic  yard  Is  due  to  the  unusually  wide 
Bpacing  of  the  holes,  which  were  loaded  with  a  heavy  charge  of 
dynamite. 


Chum  drills  or  portable  drilling  machines  are  made  In  about 
fifteen  sixes,  some  of  the  largest  of  which  are  also  built  with  a 
traction  attachment.  The  small  portable  and  all  the  traction 
machines  are  usually  equipped  with  a  folding  pole  derrick,  which 
lakes  up  leas  space  than  a  ladder  derrick. 

The  prices  of  machines  are  about  as  follows: 
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Cat      Type  of 

■   No.        Soller 

IS      Vertical 


Derrick 


Maximum  Total 

Drilling  Weight 
Deptn       libB. 


•  Hounted  c 

The  letter  ' 


11x10     3D 

separate  trucks. 


E        Hinged  pole  21 

5  Hinged  pole  21 
6M  Hinged  pole  S< 
m  Hlngedpole  4i 
9  Hinged  pole  *' 
9  Hinged  pole  5' 
1  Hinged  pole  &i 
1  Hinged  pole  6i 
3  Hinged  pole  6i 
3  Hinged  pole  Si 
3    .   Hinged  pole  81 

6  Single  pole  1,01 
G  Folding  pole  1,0< 
8  Spllcedpole  1,41 
S  Hinged  pole  1,41 
0  Spliced  pole  1,SI 
a  Spliced  pole  2,31 
«       Spliced  pole  2,6( 

Spliced  pole  3,oi 


in  front  of  the  cHtalogue  number  indicates  that 
i  traction  attachment.  With  the  Nos.  36,  27  and 
38  machines  an  "oil  country"  boiler  fs  better  and  costs  about 
}10D  extra.  The  prices  above  Include  a  complete  outfit  of  tools. 
Rope  la  also  furnished  with  all  machines  smaller  than  No.  23. 

Mr.  W.  G.  Weber,  in  the  Wttcanttn  Engineer,  describes  the 
use  of  churn  drills  In  exploring  low-grade  copper  ore  bodies  In 
Arizona.  A  drilling  crew  Usually  consisted  of  one  driller  and 
one  helper  or  tool  dresser,  working  In  twelve-hour  shifts.  The 
costs  of  operation   were  as  follows: 


COST  OF  DRILLINQ. 

Cost  per  Pt 
Labor:  of  Hole 

2  drillers  at  (B  per  day %i>Ai 

2  helpers  at  14.80  per  day 38 

1  sampler  at  t<  per  day 16 

1  foreman  at  t6  per  day  (2  machines) 13 

11.1* 

Labor  at  1 3  per  day fO.EO 

Foreman  at  |4  per  day 06 

Powder,  caps  and  fuse 03 

—       0.B9 

Coal,  coke,  oils,  etc .27 

Teaming  ' '.V/^\V.'.V.'.\'^'.V.V.'.'.'.\'.'.'.\\'.'.\\'.\\'.V.V.\  'sn 

Assaying,  office  and  Incidentals,  etc .IS 

Interest    at    G%    and    depreciation     (life    4    yrs.)     on 

16,000    outfit     .20 

Total  cost  per  foot  of  hole IZ.se 


DRILLS  EGl 

The  monthly  average  nt  the  cost  per  foot  of  hole  drilled 
varlea  with  one  company  from  fZ  to  %S.  In  another  Instance, 
where  holes  are  drilled  further  apart  and  the  drilling  la  poorer 
the  cost  per  foot  has  run  as  high  as  tE.  When  drllltng  la  the 
only  means  of  development  being  used  on  a  property,  the  cost 
of   camp   maintenance   and   Inct dentals   considerably   swells   the 

Mr.  H.  P.  Gillette  gives  the  cost  of  drilling  blasting  holes 
on  the  Pennsylvania  railroad  work.  The  drills  used  were  the 
ordinary  portable  churn  drills  having  engines  of  from  t  to  S 
h.  p.  driving  a  walklilg  beam  which  raised  and  lowered  a  rope. 
to  which  was  fastened  the  churn  bit  and  rods.  A  GH-lneh  bit  was 
used  In  this  work.  Rach  drill  averaged  three  20-foot  holes,  or 
SO  feet,  in  shale  per  ID-hour  shift.  In  limestone,  however,  and 
in  hard  sandstone,  not  more  than  ID  feet  of  hole  were  drilled 
per  shift.  Had  the  bits  been  reduced  to  S  Inches,  and  the  drill 
rods  suitably  weighted,  much  better  progress  would  have  been 
made  in   hard   rock. 

AdTKBfawM)  Of  Olram  Sims 

Certain  advantages  of  this  type  of  drill  over  the  regular 
rock   drill   are  as    follows: 

<1)  A  drill  will  not  so  readily  stick  In  the  hole  becauae  of  the 
powerful  direct  pull  of  the  rope  that  operates  the  drill  rods;  (S) 
there  is  no  limit  to  the  depth  of  the  hole  and  the  deeper  it  la  (up 
to  any  limits  possible  In  blasting)  the  better  the  drill  works. 
due  to  the  Increased  weight  of  the  rods;  (3)  this  type  of  drill 
consumes  less  fuel  than  the  ordinary  steam  dHll;  (4)  the  weight 
of  bits  to  be  carried  back  and  forth  from  blacksmith  shop  Is 
much  less  than  for  the  ordinary  machine  drills;  (E)  the  driller 
will  drill  through  the  earth  overlying  the  rock,  so  that  no 
stripping  Is  necessary;  (6)  the  hole  at  bottom  Is  much  larger 
than  with  the  ordinary  drill,  thus  allowing  the  bulk  of  the 
powder  charge'  to  be  concentrated  at  the  bottom  of  the  hole, 
Where  It  should  be.  For  the  same  reason  a.  lower  grade  of 
explosive  can  be   used. 

Holes  drilled  with  bits  to  give  S  inches  diameter  at  the 
bottom  of  the  hole,  with  depth  of  24  feet,  In  solid  brown  sand- 
stone In  Eiastem  Ohio,  In  14  days  of  10  hours  each  the  driller 
put  down  492  feet,  or  practically  GO   feet  per  day. 

Drill    runner    : »S.OO 

Drill  helper  and  fireman  2,00 

Pujnplng  water    60 

«  bu.  (480  lbs.)  coal  at  10  cts 60 

Total  for  60  ft.  of  bole (S.20 

This  gives  a  cost  of  Ji%  cents  per  foot  of  hole,  not  Including   ' 
Interest   and   depreciation,  and   bit   sharpening.     The  best   day's 
work    In    the    brown    sandstone,    using    all    the    weights,    was    G3 
feet,   but   in   blue   sandstone,    which   was   softer,    60    feet   were 
drilled  per  day,  using  light  weights. 

In  the  aam»  brown  sandstone  cut  an  3-day  test  was  made 
with  a  3U-lnch  Rand  drill  for  comparison.     The  holes  were  20 
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feet  deep.  1%  inchea  In  diameter  at  the  bottom  (aa  aealnat  3 
Inchea  with  the  well  driller),  and  28  holes  were  drilled  In  the 
g  days,  making  70  feet  the  average  day's  work,  A  10  h.  p.  holler 
furnished  steam.    The  dally  cost  of  operating  the  Band  drill  was: 

Drill  runner    ta-OO 

DrIU  helper  1.60 


Water    75 

10  bu.  (800  lbs,)  coal  at  10  cts 1.00 

Total  for  70  ft.  of  hole t^.Sft 

This  was  equlvHlent  to  ll.S  cents  per  foot  of  hole,  not 
Including  Interest  and  depreciation,  and  bit  sharpening,  or  slightly 
less   than   with   the   churn   drill. 

Mr.  William  R,  Wade,  In  the  Mining  World,  gives  some  costs 
of  churn  and  core  drilling  In  exploring  (or  turquoise  mines 
In  the  Burro  Mountains.  New  Mexico.  The  m&chlnes  used  cost 
14,300,  fully  equipped  and  on  the  work.  About  30  feet  of  4-lnch 
hole  were  cut  In  «%  hours  at  a  cost  of  fl.OO  per  foot.  Including 
Interest,  repairs,  superintendence  and  Incidentals.  Six  barrels 
of  water  and  H  cord  of  Juniper  (equal  to  pine,  cedar  or  similar 
soft  wood  in  fuel  value)  were  Used  per  day.  Mr.  Wade  states 
that  with  B  crew  of  three  men  the  actual  drilling  cost  about 
60  cents  per  foot,  including  labor.  Interest  on  the  djlll,  supplies 
and  tl.OO  per  day  for  repairs,  but  not  Including  office  expenses, 
superintendence,  assay InK,  etc. 


In  the  South  African  gold  mines  the  cost  of  drill  repairs  !• 
about  1300  per  drill  per  year,  or  GOc  per  ehift  for  two-shift 
work,  and   the  size  of  the  average  drill  la  about  3(4    Inches. 

Mr.  Thomas  Dennleon  la  authority  for  the  statement  that  tha 
average  monthly  cost  of  keeping  a  drill  in  repolr  when  working 
in   the  Michigan    copper   mines   Is   as    foilewa : 

Supplies    I  1.81 

Machinist  labor 8.4G 

Blacksmith  labor I  1.60 

Total   per   month 111.86 

Number  of  drllla  in  ahop  at  one  time  is  about  IB  per  cent 
of  the  total  number. 

Mr.  A.  R.  Chambers  has  used  2E  Sullivan  U.  D.  drills  for.  11 
months'  work  in  hard  red  hematite.  The  holes  varied  from  6  to  8 
feet  in  depth,  and  a  drilling  record  of  101  feet  was  made  In  one 
ten-hour  shift.  The  drills  were  mounted  on  columns  with  arms, 
and   the  coat  of  repairs   was: 

MaterUls    J6,80 

Total    (7.30 

per  month  per  drfu,  or  about  30  ceola  per  ten-hour  day  per  drllL 
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Ur.  Josiah  Bond  k^t  record  of  drill  repairs  for  three  years 
and  they  show  a  coat  of  fl02,  (101. BO  and  I93.7G  per  year  per 
drill,  respectively,  for  the  three  years.  It  la  hie  opinion  that  a 
drill  used  night  and  day  (or  one  ysar  is  auRIclently  worn  at 
tlie  end  of  that  time  to  scrap  and  that  Ita  life  for  single  shift 
work   1b    threel  years. 

Mr.  Charles  IL  Swigert  is  authority  for  the  following  data 
on  tunnel  work  In  very  hard  basaltic  rock.  In  9^  months  the 
total  of  85,400  feet  of  hole  was  drilled,  being  an  average  of  29 
tin.  ft.  of  hole  per  <^rlll.  The  drills  were  of  3"  size.  Cost  ot 
repairs   for   four  drills  was   as  follows: 

Per  Lin.  Ft.  PerCu.Td. 

Repairs                                                             of  Hole  Excavated 

Labor    '. O.SO  cents  Z.SO  cents 

Material    1.40  cents  e.SO  cenU 

Total    2.00  cents         9.80  cents 

The  total  drill  repairs  amounted  to  E8c  per  eight-hour  shift. 
In  the  e%  months  2,282  shifts  were  worked. 

Mr,  Hauer  states  that  on  one  I  ngersol  I -Sergeant  drill  of  SK' 
slie,  clBBH  F,  the  repairs,  not  Including  repairs  to  hose,  amounted 
to  fE  per  month   for  a  period  of  four  to  Ave  months. 

I  am  Indebted  to  Mr.  John  Rice,  vice-president  of  the  General 
Crushed  Stone  Co,  of  South  Bethlehem.  Pa.,  for  the  following 
information    as    to    drill    repairs: 


:  IS 

S 

z          <          a 

;s5 

1. 

9          F» 

101,379 

Quartzlte— 1904. 
1,62B               8.85            7.03 

6.12 

•0.81 

8           F9 

118.597 

Quartzlte — 190E. 
1.3S3.B            8.67            B.2S 

7.BB 

to.e* 

7           F9 

9S,I1S 

Limestone— 1903. 
922             10.1            10.7 

9.37 

•0.31 

;    ?! 

114,430 
107.827 

Limestone— 1904. 
1,130             10.13          11,47 
913             11,8            12.BJ 

9.32 

tn.BB 

10.67 

E           FS 
4        A 12 

Exceeding  Hard  Trap— 1906. 
38.973          1,411                a-OB            |.06 

2,BB 

11.7 

•  Drill  parts  only. 

t  Drill  parts,  steel  and  hose. 

Note;    The  IniterH  oil -Sergeant  drill  F  9  has  a  cylinder 
in    diameter    and    a    7'ln,    stroke.      The    In ger sol] -Serges 
A32   has  a  cylinder   2\i   ins.   in   diameter  and   a  6-ln,   st 

3?4  'ns. 
Joke."^ 

2M  HANDBOOK  OF  CONSTRUCTION  PLANT 

Mr.  Bond  (quoted  above)  observae  that  a  well-made  heavy 
bar  or  column  should  outlast  four  drills,  and  arms  are  generally 
BtroDs  enough  to  flnlah  three  drills.  He  considers  that  repairs 
and    depreciation   on   a.  stoplDK   drill    are   about   SDc   per   shift. 

The  coat  of  repairs  to  two  Insersoll  drills  3^  Inches  In  size 
at  the  Melones  mine  was  (91.00  for  over  2,900  feet  of  tunnel. 

The  following  drill  repair  casta  are  ilven  In  "Roclc  Drilling;," 
by  Dana  ajid  Saunders: 

The  cost  for  putting  In  shape  for  worU  nine  drills  on  the 
D,,  L.,  &  W.  cutoll  was  fl,100.  Repairs  on  fourteen  drills  for 
the  flrat  13  months  after  the  commencement  of  the  work 
amounted  to  (695. flS,  or  an  average  of  f3.S0  per  drill  per  month, 
or  S8  cents  per  drill  per  shift. 

At  Thornton,  III.,  the  repairs  on  fourteen  drlUs  during  nln« 
inonlba  in  1909  cost  |3,0S8.4T,  or  OS  cents  per  drill  per  day,  singl* 
shift  work. 


Fig,  B7.     Quincey  Minlno  Company's  Drill  Shop  at  Hancock, 
Mich.,  Equipped  with  Four  Standard  Drill- 
Making  and  Sharpening  MacHlnea. 


A  drill  making  and  sharpening  machine,  with  a  capacity  for 
shurpenlng  any  sort  of  drill  up  to  20  feet  in  length  and  SCO  to 
1,000  bits  per  eight-hour  shift,  requires  one  man  to  operate  the 
machine  and  one  man  to  heat  the  steel.  With  the  machine  ts 
furnished  one  set  of  dies  and  dollies  for  sharpening  cross  or 
X  bits  from  m.  to  3^  inches  gauge.  Buch  a  set  usually  lasts 
ten  months,  double  shift  work.  Spares  for  X  bits  cost  ITS. 00. 
Compressed  air  at  S0-9D  lbs,  Is  used  for  the  pistons,  and  a  small 
motor  or  other  drive  for  the  drill  rest.  About  tlOO  per  year 
win  cover  repairs  to  the  machine.  The  price,  f.  o.  b.  N.  T.,  is 
$1,360,  the  net  weight  about  6,000  lbs,,  and  shippinx  weight 
6,000  lbs. 

One  iSrill  sharpening  machine  was  operated  by  one  man  who 
■   1  his  own  forge  and  made  necessary  repairs.     It  ran  on 


1 
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I  lit  t  hours  per  day  and  eharpened  approximately 
38.000  drills,  averaglnB  BO  drills  per  hour.  The  amount  of  fuel 
used  was  about  one-half  that  required  In  hand  work.  To  form 
and  sharpen  new  drills  required  IW  minutes.  The  lite  of  a  bit 
sharpened  by  this  machine  Is  longer  than  when  done  by  hand, 
the  bits  being  better  compacted,  and  drills  can  be  sharpened 
at  the  same  machine  by  the  same  dies.  Before  this  machine  was 
used  two  blacksmiths  and  two  helpers  were  necessary,  the  ma- 
chine showing  a  saving  over  hand  labor  In  S  months  of  |1,TJ8.B0 
and  saving  in  coal  for  183  days,  |B3.  Total  saving  for  t  months. 
11.821.50.     (No  record  as  to  machine  cost.) 

In  the  South  African  gold  mines  each  drilling  machine  usee  an 
avera.ge  of  twenty  drill  points  per  shift,  which  amounts  to 
600  lbs.  of  drills  removed  to  and  from  the  Job  for  each  e 


g.      SB.       Drilling      "Down" 

HolM  with  the  "Little 

Imp"  Drill. 


Fig.   83.      Drrillng   "Up"    Hole* 

with  the  "LlttlB  Imp" 

Air  Feed  Drill. 

per  shift.  One  blacksmith  with  a  helper  will  Iceep  5  to  T 
drllla  supplied  with  sharp  bits.  In  medium  rock  a  bit  must  be 
sharpened  for  each  2  ft.  of  hole.  In  hard  rock,  for  each  i%  ft, 
and  In  soft  rock  for  each  4  ft.  The  direct  cost  of  sharpening 
bits  by  hand  Is  about  as  follows: 
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Blackamdh  (3.00 

Helper  2.00 

Total   '...HO  bits  at  4  centa  -  tB.60 

Mr.    T.    H.    Proske 

"The    power     drill- 

sharp^ner  has  re* 
moved  many  ot  the 
shortcomlnga  attend- 
ant upon  the  hand 
Hharpenlng  proceas, 
with  the  reault  that 
where  theae  machines 
are  need  It  la  poaalble 
to  accompllah  from  2S 
to  100  per  cent  more 
drllllnK  than  under 
the  old  methoda."  I 
take  this  to  mean  25 
to  100  per  cent  moro 
drilling  per  trip  to  the 
shop  on  the  part  of 
the  drill  tender,  which 

within  the  facts.  Es- 
pecial Ir  is  this  true 
when  the  machine 
sharpening;  is  com- 
bined with  the  selec- 
tion of  apeclal  drill 
Fig.    89  A.  steels. 

RAND    KAICICEB   JtMaXM 

Hand  Hammer  Drills  are  light,  powerful,  small  tools  which  are 
adapted  to  light  work  In  mines  and  quarries. 

Imperial  Hand  Hammer  Drill  No.  MVZ.  complete 160.00 

1  drill,  12-inch    1.16 

1  drill.  24-inoh    l.BB 


2E  ft,  of  Vl-lnch,  T-ply  air  hose  complete 7.20 

Total    I16.B0 

Perfonuanc*  of  Small  Hand  Bammar  9rlU 

The  writer  examined  with  some  care  the  operation  of  a  small 
hand  hammer  drill  In  the  Held  operating  In  granitic  achiat  In  a 
New  Hampshire  quarry.  The  accompanying  photographs,  Figs. 
eSA  and  eOB,  show  the  drill  In  operation  with  the  dust  coming  out 


of  tbe  hole  and  being  carried  away  by  the  wind;  and  the  operator 
in  the  act  of  releasing  drill  steel  from  the  chuck.  Thl»  operation 
of  changing  eteeU  required  an  average  of  11^  seconds  on  the 
part  of  a  highly  skilled  operator.  The  field  notes  of  this  teat 
were  as  follows: 


Hours      Minutes     Seconds 
Finis  h"or"ilr8 


t  of  Are 


econd  steel 

Finish  of  second  steel 

Start  of  third  steel 

Finish  of  third  steel 

Start  of  fourth  steel 

Finish  of  fourth  steel 

Start  of  Of th  steel 

Finish  of  fifth  steal 

Total  depth  of  hole,  65^4  In, 
Average  depth  per  steel,  11  In. 
,   The  steel  used  was  U-ln.  hexagonal  holloi 
First  bit,  diameter,  1%  in. 
Last  bit.  diameter,  li4  in. 
After  the  hole  was 
ilnlHhed,     duet     filled 
the    hole    to    about    a 
depth    of   i   in.   until 
blown  out,  which  time 
for  blowing  out  is  not 
included  in  the  above 


6    min.    19%    sec.    or 

e.32    min.      The   total 

time  to  change  steels 

was    44%    sec.,   or   .TE 

min.,  making  G.GT  min. 

for    drilling    time,    or 

practically  10  in,  per 

minute.        This,      of 

course,  did  not  Include 

the    time    of    getting 

ready  for  a  new  hole 

or  blowing  out  the  old 

hole,    both    of    which 

operations  could  eas- 
ily    be     accomplished 

in    30* seconds    by    an 

average  operator.  This 

example    Is    given    to 

show  the  adaptability 

of    these    small    hand  Fig.    gg  g. 

machines     for     rapid 

and  economical  work  on  comparatively  shallow  holes.  In  addi- 
vn  a  pipe  running  to  the  pressure  gauge, 
when  the  drill  was  not  working  and  8S 
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lbs.  with  drill  running.  The  former  pressure  represented  the 
pressure  at  the  compressor.  In  this  drill  some  of  the  exhaust 
goes  down  through  the  bit  and  blows  the  rock  cuttings  up  out 
of  the  hole,  produclUK  a  heavy  cloud  In  a  strong  wind. 


There  are  two  general  methods  of  submarine  drilling;:  (1) 
"Platform  Method^"  BO-oalled  from  a  platform  or  staging  sup- 
ported on  "spuds."  This  method  !s  applicable  where  currents 
are  exceaslvely  disturbing  Influences,  i.2)  The  "Barge  Method" 
employs  a  aoatlng  scow  or  barge  carrying  the  drlUa  and  other 
equipment,  anchored  In  place  by  cables  or  chains.  The  height 
of  the  framing,  length  of  teed,  etc.,  and  resulting  price  of  equip- 
ment, depend  Upon  depth  of  drilling. 

A  number  of  plants  for  subaqueous  drilling  are  described  In 
"Rock  Drilling,"  by  Dana  and  Saunders,  from  which  the  following 
data  are  abstracted: 

The  Platform  Mathod,  Cylindrical  telescopic  tubes  with  a 
conical  taper,  fitted  with  an  ejector  attachment,  rest  on  the  rock. 
with  upper  end  above  the  surface  of  the  water.  Drilling,  washing 
and  charging  are  performed  through  theae  tubes.  The  use  of  the 
Water  Jet  la  usually  very  economloal.  The  boilers,  shops,  pumps, 
diving  apparatus,  etc.,  are  usually  carried  by  barge  or  scow 
moored  to  the  platform  and  by  anchors. 

In  the  operations  on  Black  Tom  Reef,  New  York  harbor,  which 
commenced  May  2,  1831,  £41  actual  working  days  were  occupied  in 
drilling  1,736  holes,  a  total  of  11,6SS  lineal  feet  (av.  depth  10.17') 
and  removing  G,13C  cu.  yds. 

The  coat  of  plant.  Including  alterations  and  additions,  was  as 
follows: 

Barge  No.  1,  hull  and  equipment f  S.S40.00 

Drill  Float,  No.  1 4.095.70 

Drill  Float  No.   2 4,987.40 

Machinery,  etc S,81B.B1 

Total     tl9.SSS.Gl 

The  foregoing  coat  of  plant  and  the  following  Cost  of  operation 

are  excessive,  due  to  the  experimental  work  prior  to  the  Introduo- 

tlon  of  the  improved  methods  of  operation. 
The  operating  expenses  were  aa  folldws; 


Total  Cost 

Labor    »  9,203,88 

Explosives     9,461.00 

Actual  repairs   to  plant 1.676.57 

Repairs  to  drills 93.31 

Repairs   1o  ejector  pipes 267.64 

Steam  and  water  hoae    491.18 

Connecting  wire,  77  W  lbs 52,08 

Rubber  tape  for  connections, 

7    rolls    12.26 

Water 600.66 

Coal,  200.2  tons    828.03 

Total     .  ^ 122,480.39 


per  Lin.  Ft.  per  Cu.  Td. 
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Area  drilled   over : 32,100       sq.ft. 

Dynamite   used    20,4(1       lbs. 

Kxploders    used     1,S44 

Numiier    of  drilling  inachln«B S 

Steels  used  (octason   11/12") Ig 

Total    lose    of    steel    by    abrasion    and    dressing 

(B0.5')      894.6    lbs. 

Average  depth   of  bole   to   each  cu.   yd.   rock   re- 

movM    S.UUn.ft. 

Barfw  Katliod.  The  drill  boat  used  by  the  Great  Lakes  Dredge 
Dock  Co.  at  Weat  Neeblsh  Channel,  St.  Mary's  River,  in  190B, 
was  of  timber,  120  ft.  long  by  3D  ft.  beam,  covered  by  a  bouse 
In  which  were  boilers,  shops  and  men's  quarters.  The  equipment 
included  the  following: 

1   Scotch  marine  (3  fire)  boiler,  14'  long  x  13'  diameter. 
1  Eiacn  blacksmith's  forge,  anvil,  block  with  stack,  bench,  vise, 
pipe  clamp. 
IT  Span   drill   bits. 
1  Hydraulic  cylinder,   12''xlEi' 6",  with   3%'  piston   and   traction 
chain  for  moving  drills. 

1  Small  teed  pump, 

2  Force  pumps. 

1  dynamo  (and  switchboard)  driven  by  one  cylinder  belted  en- 
gine;   dynamo    110    volts    and    42    amperes,    D,    C„    5    h.    »., 
1,600  r.  p.  m. 
1  Small  vertical  washout  boiler. 
E  Drill  machines,  KM"  on  track  of  2'  E'  I  beams. 
Z  Steam  driven  capstans. 
4  Spud   engines,    6^x6^*. 
The  cost  of  the  plant  waa  approximately  tSB.OOO.OO. 
The  drill  boat  "Earthquake"  used  by  Dunbar  and   Sullivan  on 
Section  No.  3  of  the  Livingstone  channel.  Detroit  River  channel 
improvement,    liad    a    steel    hull    10«    ft,    long,    30    ft.    wide    and 
6  ft.  9  in.  deep.     The  deck  waa  of  2-in.  planking,  and  the  house. 
g9il8il3  ft,  high,  also  of  wood.     The  framework  of  the  hull  was 
composed    of    standard    angles    and    brackets,    and    divided    Into 
four  watertight  compartments  by  transverse  bulkheads. 
The  equipment  Inclydes  the  following ; 
4  Drills  and  equipment, 
I  Spud  anchors. 


4  Spud  anchor  engines. 


Hydr 
drills 


17  Bits. 
.         . ..^  cylinder,  11  ft.  long  x  12  In.  diameter  for  shitting 


.-,  12Ux7>i  ft. 

1  Peed  water  heat 

1  Injector. 

1  Small  engine  for  boiler  feed, 

1  Small  pump   for  washout. 

1  Pump,  10x7x10  ln„  for  hydraulic  lift. 

1  Bach  anvil,    forge,  bench,    vise  and  pipe  clamp,  small    blower 

and  blower  estimate. 
1  Dynamo  and  small  engine  for  lights. 
1  Tank,  7i2]i8  ft,,  for  heating  feed  water  for  hydraulic  lift  In 

1  Cutter  and  1  powder  boat. 
The  coat  of  the  plant  was  approximately  (45,000. 


MO  HANDBOOK  OF  CONSTRUCTION  PLANT 

On  the  Hay  Lake  and  Neebish  ChannelE  Improvement  of  St. 
Mary's  River,  Mich.,  Section  No.  4,  the  following  plant  was  used: 

S  Drill   boats,   approximate  value t  34,000 

2  Dredgea,  approilmate  value 45,000 

4  Dump  scows,  approximate  value 30,000 

1  Floating  derrick,   approximate    value S.OOO 

2  Tugs,   approximate   value 10,000 

Total     1126,000 

The  drill  boats  have  wooden  hulls.  98x26x6  ft.,  90x30x8  ft.  and 
eBxianStt  ft,  the  two  largest  having  3  drills  each  and  the 
smaller  2  drills. 

The  following  tabulation  of  the  cost  of  subsaueous  drilling  la 
alBO  abstracted  from  "Rock  Drilling": 
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CHANNELEBS. 

TheM  inaclitneB  &re  OBed  senerally  where  the  output  of  quar- 
ries coQBfsta  of  dlmeiulon  stone,  but  Bomellmea,  as  on  canal 
wDTlc.  It  1b  mora  economical  to  channel  rocks  to  a  required  face 
than  Co  drill  and  blast  beyond  the  "pay"  limit.  Another  definite 
advantaga  In  the  use  of  channelers  Is  noted  In  the  buildlns  of 
the  Chicago  Drainage  Canal,  where  the  walls  were  required  to 
be  left  smooth  and  aolld.  The  depth  to  which  a  channeler  can 
cut  depends  upon  the  character  of  the  rock.  A  cut  as  great  as 
IT  ft.  has  been  accomplished,  but  very  rarely.  The  general  aver- 
age is  from  7  to  10  ft.  With  a  9  ft,  cut  In  shale,  a  machlno 
under  my  direction.  In  February,  1908,  cut  from  80  to  ttO  sq.  ft. 
per  day  of  three  shifts  with  a  total  of  3.139  ag.  ft.  for  the 
month.  The  width  of  'a  channel  cut  win  vary  with  the  conditions 
from  m  In.  to  i  in.,  more  or  less.  The  cost  per  square  foot 
channeled  was  13.5  cents  labor  and  about  4'  cents  for  coaL  These 
coats  are  exclusive  of  plant,  superintendence  and  aveThead 
charges. 

In  the  flxed-back  channeler  the  movement  of  the  steels  is 
limited  to  two  vertical  planes  and  the  cut  la  vertical  with  square 
ends.  The  swing-back  track  channeler  Is  Intended  for  angular 
cutting  In  quarries  where  the  floor  Is  to  be  enlarged.  And  It  Is 
desirable  to  follow  It  without  removing  overlying  rock.  The 
Broncho  channeler  has  a  purpose  Intermediate  between  the  heavy 
track  channeler  and  the  light  quarry  bar  and  drill.  The  under- 
cutting track  channeler  Is  designed  to  meet  conditions  In  rock 
In  which  there  are  no  free  horizontal  beds,  and  the  cleavage  of 
the  stone  Is  nearly  vertical. 
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Standard  track  equipment  furnished  with  channelers  iirovldeH 
tor  a  total  length  of  forty-two  feet  tn  three  aectlons.  Bighty- 
pound  rail  ia  used.  A  tool  cheat  with  a  vesy  complete  equip- 
ment, boiler  tools,  etc.,  la  supplied. 

Steels  are  furnished  according  to  the  stone  to  be  channeled, 
as  follows:  They  coat  about  fZ.CO  per  foot  per  g»ag  or  (6  per 
foot  per  set  of  2  gauge. 

St**l«  for  Marble  and  Xilmaston*  Whan  UMd  wltli  Onssbaad. 

Fifty  pieces  of  steel  constitute  two  sets  (10  KanKs,  S  pieces  to 
each  sang),  to  channel  to  a  depth  of  T  ft.  In  marble  and  lime- 
stone.    Size  of  Bteel,   %   In.  by  1^   In. 

i  QanKs — 10  pieces,  each  1  ft.  S  In.  long 

S  Gangs — 10  pieces,  each  3  ft. 

2  Gangs — 10  pieces,  each  t  ft.  6  in.      " 

2  Gangs — 10  pieces,  each  G  ft.  " 

2  GaDgs^lO  pieces,  each  7  ft.  fl  Id. 

,  The  Blacksmith's  Gauge  for  Steels  for  Msrble  and  Linteatone 
commences  at  1^  In.  and  reduces  1-lB  in.  on  each  length  from 
the  S-fOot  lengths  up.  The  starters  and  the  3-foOt  lengths  have 
the  BBTue  gauge,  IH  In. 

All  gangs  of  the  same  length  have  the  same  gauge. 

BtMla  tot  SandrtoiM  Wlien  U«*d  with  OMMOiaad. 
Thirty  pieces  constitute  two  sets  (10  ganga,  3  pieces  to  each 
gang),  to  channel  to  a  depth  of  T  ft.  In  sandstone.    Size  of  ateel. 
%  In.  by  2M  In. 

2  Gangs — t  pieces,  each  1  ft,  6  In.  long 

2  Gangs — e  pieces,  each  3  ft.  " 

2  Gansa — 6  pieces,  each  i  ft.   E  in. 

2  Gangs — fl  pieces,  each  B  ft. 

3  Gangs—e  pieces,  each  T  ft.   S  in. 

The   Gauge    for    the    Sanflstons    Bits    commences    at    S    in.    and 
reduces   U    in.  on  each   length  from  the  S-foot  lengths  up.     The 
starters  and  the. 3-foot  lengths  haVe  the  same  gauge,  3  In- 
All  gangs  of  the  same  length  have  the  same  gauge. 

•teela  for  Marble  and  Umaatoa*  Wlwa  UMd  with  MoIl«t  OtiU«k 


Bach  gang  uses  3  steels  1  In.  by  IH  in.  and  2  steels  1  lo.  by 
114  In. 

.  6  in.  long 

;  ft!  6  In.      " 

X  ijansB — JU  pieces,  eacn    !   ft.  " 

2  Gangs — 10  pieces,  each  S  ft.  6  In.      " 


The  BlackBnilth'B  Oause  for  Steels  for  Marble  and  LImeHtone 
commencea  at  IM  In.  and  reduoea  1-lfi  in.  on  each  length  from 
the  4'foot  lengths  up.  Tha  starters  and  the  4-foot  lengths  have 
the  same  Kauge,  m,  In. 

GADDER. 

Tho  Gadder  ts  used  to  drill  a.  number  of  parallel  holes  In  ft 
plane,  at  any  angle  from  horizontal  to  vertical,  or.  In  connection 
with  the  channeler.  In  drilling  the  horizontal  undercutting  holes. 
In  "plug  and  feather"  work  it  Is  used  to  break  the  large  blocks 
cut  free  by  the  channelers. 

The  equipment  Includes  the  following:  One  truck  with  corner 
pins,  1  Btandard  bach  iBcrew,  1  long  back  screw  and  extra 
short  back  screw  for  frame,  1  set  of  oilers.  1  set  of  wrenches,  1 
tie  rod  B  ft.  long.  Price  of  gadder  frame  tl6S,  f.  o.  b.  factory: 
weight  2,5E0  lbs.  Price  of  drill  (extra)  S6  In.  feed.  tl65.  Ap- 
proximate shipping  weight  of  frame  and  drill  complete,  3,1E0  lbs. 


QUARRT  BARS, 
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•  When  a  Zi4-i 
or  a  2H-lnch  drl 
■  apeclal  saddle 


ELECTRIC  AIR 


ThlB  machine  Is  operated  <: 
Blr  drill  heretofore  described. 

The  character  of  cure 
electric  air  drill. 


principle  as  the  eleetrlo 
^nded  is  the  same  as  for  the 
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One  "EHectric-AIr"  Swing  Back,  Swivel  Head  Track  Channeler 
mounted  on  a  rigid  caat  Iron  truck  with  slnsle  flanged  truck 
wheels. 

One  puleator  rigidly  mounted  on  the  truck;  one  motor,  either 
220  volt  direct,  or  220  volt,  3-phase.  SO  or  80  cycle,  alternating 
current;  and  one  speed-changing  c 


In  addition  to  the  above  the  following  acceaaorles  are  pre 
vided:  30  feet  of  flexible  protected  cable  with  connections;  on 
drag  pole;  thre«  12-Coot  seetlonB  of  track  and  one  B-foot  sei 
tlon;  one  set  of  lifting  bales;  one  spare  chuck  clamp;  one  mal 
fuse  box;  a  full  eet  of  wrenches;  a.  full  set  of  tools;  and  selecte 
extra  parts  covering  both  the  mechanical  and  electrical  parts  c 
the  equipment.    Channeler  steels  are  furnished  only  on  order,  i 

Price,  complete,  H,2B0  net,  f.  o.  b.  faclory. 

„.  .....Google 


Zn  QnmTTTlBg, 

1.  Give  the  location  of  work,  whether  on  surface  or  under- 
sround. 

2.  Describe  the  nature  of  the  rock,  whether  sandstotie,  slate, 
llmMtone.  granite,  marble,  etc.  State  whether  the  material  Is 
hard,  medium  or  soft 

3.  la  the  quarry  output  In  dlmenalon  stone  or  simply  broken 

t.    ir  the  material  Is  shelly,  slate  whether  It  la  tight  or  loose. 
G.    What  Is  to  be  the  extreme  depth  o(  boles?    Are  there  many 
or  few  of  these  deep  holaa? 


t.    What   Is   the   average   depth   of   the   holes    I 
(This  Is  Important.) 

7.  What  1 
bottom?  If 
Is  to  he  used. 

S.  What  Is  the  greatest  distance  to  which'  steam  vill  hav«  to 
be  piped  or  wll!  ever  be  used? 

9.  A  rough  sketch  of  the  quarry  Is  very  useful  and  also  a 
sraall  sample  of  the  material  to  be  quarried.  If  the  latter  Is  sent, 
It  should  be  properly  labeled  with  the  name  and  address  of  the 
sender  and  prepaid;  a  3-Inch  or  E-lnch  cube  Is  a  good  size. 
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In  Bawaz  or  TiasoUiir  Tozk. 

11.  Give  answers  to  questlona  Nos.   Z.  4,  G.  T.  8  and  9  above. 

12.  Give  the  width  ana  depth  of  the  trench,  stating  the  depth 
of  the  rock  which  Is  to  be  removed,  and  depth  of  earth  ilf  any) 
over  the  rook. 

miEttal  mnliv. 

13.  Give  full  Information  as  to  the  nature  and  quality  of  th« 

14.  Describe  the  general  syBtem  of  mining. 


Fig.  92.     Front  VPow  of  the  "Etectrlc- 

Alr"  Channerer,  Showing  It  Ad- 

Juated   for    Making   a 

IG.    Give  the  dimensions  of  the  shafts,  dtifta,  stopes  and  winsee 
which  are  to  be  driven. 

Ifi.    If  a  compressed  air  equipment  Is  desired,  answer  the  ques- 
tions under  the  heading  of  "Compreased  Air." 
in  TmuMUnc, 

17.  What  is  the  nature  of  the  material  which  1b  to  be  passed 
through? 

18.  Dimensions  of  tunnel7 

19.  What  Is  to  be  the  total  length? 

20.  Are  heading   and   bench   to  be  driven   together,   or  will  a 
heading  be  driven  first  and  the  bench  removed  afterward? 

21.  I9  the  tunnel  to  be  driven  from  one  end  only,  or  from  both? 
Z2.      Are  Intermediate  shafts  to  be  sunk?    If  so.  give  their  depth 

and  cross-section,  and  describe  the  material  to  be  penetrated. 


IS.    If  camprMBsd  air  1b  to  be  used,  distributed  by  pipes  leadlttK 
from   a  central  station,   these  stations  should  be  located  where 
cohI  and  water  are  most  readily  accessible.    In  such  cases  answer 
the  qaesUons  under  the  heading  "CompresBed  Air." 
IB  Shaft  Worlb 

24.  What  are  to  be  the  dlmenslotw  of  the  shoftT 

25,  Give  the  depth  proposed  and  nature  of  the  rock  or  ore 
penetrated.  If  compressed  air  Is  to  be  used,  answer  the  guea- 
tlons  under  that  head  below. 

SHU  Wot*. 


No.   S3.    No.    n    "Imperial"   Wood 
Boring    Machine. 
ST.   Otve  the  depth  of  rock   which  la   to  be  blasted  and   the 
depth  of  the  holes  to  be  drilled.     If  possible,  state  a  maximum 
and  minimum  depth  required. 

2S.    Olve  the  rise  and  fall  of  the  tide.  If  any. 

29.  Give  the  velocity  of  the  current,  If  any. 

30.  State  whether  the  drtlllng  Is  to  be  done  from  a  scow,  pon- 
toon, platform  or  whatever  support  Is  used. 

31.  State  whether  the  rock  Is  covered  with  mud,  clay,  Bravel 
or  sand,  iind  If  so,  to  what  depth. 

Whan  Compr— aed  All  Ii  to  Be  VMd. 

32.  State  the  altitude  above  sea  level  at  which  the  compressor 
Is  to  be  located. 
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3S.    Give  a  seneral  Idea  of  the  location  and  arTBngement  of  tha 

34.  Stale  bow  near  the  plant  Is  to  fuel  and  water,  and  tlie 
kind  and  cost  of  the  fuel. 

35.  State  bow  far  the  compressing  plant  Is  from  the  work  to 
be  done. 

3fl.  It  other  machinery  than  drills  Is  to  he  run  by  air.  give 
the  cylinder  aimenBlons,  the  speed,  the  pressure  necessary,  the 
running  time,  the  location,  and  other  Information  likely  to  be  of 
service. 

37.  State  whether  the  compressor  Is  to  bo  run  by  stenm. 
electricity  or  water  power. 


Fig  M.    Drilling  Frame  Bolt  Holea  in  a  Locomotive  Frame. 

3S.    Olve  the  steam  pressure  which  Is  to  be  used. 

89.  State  whether  the  compressor  Is  to  run  condeaslng  or  non- 
condensing.  If  condensing,  state  quality,  temperatore  and  quan- 
tity of  water  available. 

40.  If  a.  boiler  is  already  available,  state  Its  rated  horse-power. 

41.  Btate  how  long  the  work  Is  to  last,  and  whether  the  most 
economical  or  a  cheaper  plant  Is  contemplated. 

42.  If  electric  power  Is  to  be  used,  state  character,  voltage  and 
Irequeney  of  current  available. 

43.  It  water  power  Is  to  be  used,  state  head  and  quantity 
•vail  able. 

44.  It  compressor  must  be  sectlonallzed,  state  limit  of  weight 
permissible. 


DRILLS  m 

rmrnruAxio  n»ox  ramu. 

Pneumatic  piston  drills  are  used  for  drilling  metalB,  boring 
wood,  tapping,  reaming.  Sue  rolling,  etc.  The  No.  1  and  No.  li 
machines  listed  below  cost  about  fTS.OO  and  th*  other  afsaa  about 
fTCOO. 


."^MHu  Site 

:«3^SS  WelKht  (IXtM.) 


.^^  Length    of  Feed    (InB.) 


*»**»:*?#*      Center      of      Spindle 

Morse      Taper      Socket 
"*"    *"*«       (Ins.) 
^_^         .^  Square     Tap     Socket 


H>'    H    uM  Reamlns  (Ins.) 
i»-    u    HB>  Tapping  (Ins.) 


;  R.  P.  M.  at  SO  Lbs. 

Cubic  Feet  of  Free  Air 


Hose  Connection  (Ins.) 
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■AXD  ruiou. 

"Down"  boles  tn  rock  for 
out  must  be  cleaned  at  int< 
steelB.  For  this  purpose  the  saod  pump  is  uaeil  It  1b  a  sec- 
tion ol  wrought  Iron  boiler  tube  b&vInB  b  vBlve  at  Its  lower 
end  which  opens  to  admit  the  slueb,  but  cloees  when  the  tube 
is  lifted.  At  the  upper  end  of  the  tube  a  chain  should  b« 
attached,  made  up  of  several  links  of  rod  by  which  the  pump  Is 
forcecl  to  the  bottom  of  the  hole.  A  ring  at  the  last  link  pre- 
TentB  the  chain  from  dropping  In  the  hole.  The  two-foot  length 
la  used  for  cleaning  holes  without  moving  the  drillo;  greater 
lengths  are  Intended   for  deep   holes.      Standard   hIisb  and  prices 


TABLE  107— SAND  PUMP  WITH  BAIL 


sues  Ln.             Price 

Price 

Price 

Price 

Price 

In  stock  2  ft.... 11.00 

11.00 

fl.iG 

tl.GO 

11.60 

r  pump  complete  with  valve  and  ball, 


Net  price  for  stone  drills  at  Boston  is  as  follow*:  Stone  drills. 
1  and  IK-ln.  octagon  steel,  2  to  6-ft.  lengths,  12  cts.  per  lb. 
The  net  prices  at  Chicago   for  hand  drills  for  stone,   marble 

and  granite  are  as  (ollowa;     Ball  drills,  7  ft.  long.  S  IbB.  weight, 
(2.86  each. 


table: 


-MISCELLANBOUS   DRILLS 


76  7.60 

Net  price  for  drills  is  as  follows:  Stone  drills,  1  and  IH-ln, 
octagon   ateel,    2   to   0    ft    lengths,    12    eta.    per   lb. 

Blackemith  drills  operated  by  hand  power,  for  drilling  holes  up 
to  IS  Ins.,  weigh  from  »0  to  lEO  lbs.,  and  cost  from  112.00  to 
126.00. 
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ELECTRIC  OEHZBATOBS 

An  Blectrlc  IfBht  plant  with  arenerator  driven  by  a  gi 
of  special  design  has  the  followlns  specifications: 
Direct  connected  sets: 


Hi      «    g 

fc 

1 

1^ 

? 

ll 

1 

A. 

g         3B0 

,S00 

6M  K.W 

SO 

9GD 

3,9ZE 

1    SEC 

,600 

Bli   K.W 

1,000 

12         33B 

i2e 

1300 

B;3B0 

1,080 

18         326 

;ooo 

12        K.VI 

180- 

1,950 

7.0BO 

.000 

2,100 

lisoo 

36         300 

,000 

27       K.W 

3S0 

2:soo 

iiieoo 

2,430 

The  shipping  weight  U  about  BOO  lbs. 

nore  than  the  total  net 

weight.      Regula 

lata   of 

rHeostat, 

muffle 

spark 

coll,  Ignition  wlr 

e,  wr 

gas  regL 

later  w 

th  gas  enslnes. 

excerpts   from   records   ot 

teats   made    In 

actual  service: 

TABLE 

110 — I 

Teat   Made   a 

Test   Made   at 

Teat  Made  at 

Albany,  N.   Y. 

Pittsburgh. 

New 

York 

H.  P.  D  - 

Pa..  2E 

■^fc'fce', 

H.   P. 

rect    Connects 

Belted 

to  sa 

Con- 

751  K.  W. 

K.  W. 

Qener- 

neoted 

to  6^ 

aenerator. 

K.    W 

Gen- 

Fuel Manufactured  Natural  gas 

Value  of  fuel 6oS°B.  T.  U.  1,100  B.  T.  U. 

per  cu.   ft.  per  cu.  ft. 

Cost  of  fuel (1.00  per  thou-  27  W  cents  per 


Cost  of  fuel  con- 
sumed per  hour. 

CoRt  of  fuel  per 
K.  W.  H 

Cost  per  hour  per 


Tei 


charge     1E2°  F. 

.      B6"  F, 


end  of  test 132°  F. 

Where  economy  of  apace  Is  n 
Installed  at  a  saving  In  flrat  c<ia 


303  cu.  ft. 
£  3/10  cants 
fO.0OE7 
(0.00034 

St 


to.oss 

(0.002 
78% 
10.S 

170°  P. 
88°  P. 


BLBCTRIC  OBNERATORS 


BBLTBD  PLANTS. 


H.P.  B.P.M.     Price.      K.W. 


aiieof 

Pulley.      Price. 
B"«  SW     t  88.0 


e  Kuar&nteed  to  carry  a 
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ELECTRIC  HOTOBS 


Blectrie  motors  used  by  contractors  In  general  construction 
worlc  range  In  slxe  from  a  traction  of  a  H.  P.  to  about  IGO  H.  P. 
Direct  current  motors  may  be  furnished  sbunt,  series  or  com- 
pound wound.  9bunt  wound  motors  maintain  a  perfectly  oon- 
Htant  speed  regBrdlass  or  load.  They  are  used  when  constant 
speed  is  required  under  changed  toadlns  conditions  and  are  par- 
ticularly suitable  for  driving  line  shafting  or  groupe  of  m^- 
chlnes  operated  by  one  motor.  Serlea  wound  motors  vary  In 
speed    In    proportion    to    the    load    carried.       Tbey    eiert    a    very 

particularly  suitable  for  operating  cranes,  hoists,  etc.,  where 
frequent  reversals  are  necessary  and  where  the  speed  of  the 
motor  Is  constantly  under  the  control  of  an  operator. 

Compound  wound  motors  combine  the  advantages  of  the  shunt 
and  of  the  series  wound  motors.  They  will  vary  in  speed  under 
changed  loading  conditions  more  than  a  ehunt  wound  motor,  but 
they  will  not  race  nor  slow  down  under  a  heavy  load  to  such  an 
extent  as  a  series  wound  motor.  They  are  adapted  to  driving 
pumps,  etc.,  where  fairly  steady  speed  and  starting  torque  are' 
required. 

The  single  phase  alternating-current  motor  has  been  quite  well 
developed  during  the  last  few  years,  but  It  has  as  yet  come  Into 
rather  limited  use.  The  polyphase  motor  has  come  into  very 
general  use,  its  relative  simplicity  being  a  strong  feature.  These 
Induction  motors  may  be  either  of  two  general  types,  the 
squirrel  cage  type  and  the  slip  ring,  or  wound  motor  type.  The 
squirrel  cage  type  Is  the  more  simple  and  has  no  moving  con- 
tacts, and  hence  no  wearing  parts  exeept  the  bearings.  Relative 
freedom  from  sparking  Is  assured  and  the  motors  can  be  used 
with  some  safety  in  locations  surrounded  by  inflammable  or 
explosive  material.  For  constant  speed  service  with  fairly  In- 
frequent starting  or  With  frequent  startlngs  on  circuits  where 
close  voltage  regulation  is  not  essential  the  squirrel  cage  is  the 
preferable  type.  The  slip  ring  type,  however,  by  the  use  of  ad- 
justable starting  resistance  In  series  with  the  secondary,  will 
start  a  given  load  with  less  current,  and  is  therefore  preferable 
where  frequent  starting  with  heavy  load  Is  neceaeary  and  where 
close  voltage  regulation  is  essential.  The  slip  ring  motor  la 
also  useful  for  some  kinds  of  varying  speed  service,  notably 
hoists  and  cranes,  where  Its  service  is  comparable  to  that  of  a 
series  wound  d,  c.  motor. 

Motors  (or  variable  speed  use  are  designed  for  Intermittent 
service  of  a  maximum  of  30  minutes  duration  and  this  reduces 
the  cost  Motors  when  well  protected  have  a  long  Ufa.  The 
brush  is  the  quickest  wearing  part  and  one  will  last  from  1  to 
4  years,  depending  on  the  care  given  and  the  kind  of  service. 
When    a   motor   Is   overloaded    the    brush    sparks    and,    therefore. 
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It  very  rapidly,  A  brush  will  last  longer  on  alternating 
than  on  direct.  The  following  prioea  will  ahow  In  a 
the  relative  cost  of  variously  wound  motors: 


H.P. 

H.  P. 

H.P. 

H.  P. 
4  H.P. 
4  H.  P. 
4  HP. 
i  U.F. 

B.P. 

H.P. 

H.P. 

H.P. 


i2S;,T^io^u^?l 

v^ 

i,'n 

30 
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Prlc«B  ore  for  Bhunt  wound  open  type  motors,  and  lnc1ud» 
sliding:  base,  standard  pulley  and  Cutler  Hammer,  automatic  re- 

For  flemi-clDHed  motors  with  gridiron  doors  add  E  per  cent  to 

If  sliding  baae  or  pulley  are  not  wanted  deduct  Z  per  cent  from 
net  price  for  base  and  1  per  cent  from  net  price  for  pulley. 

Frames  O-S.  AAF.  AF.  BF  and  CF  are  bl-polar  machines;  ths 
remainder  ara  multl -polar. 

When  operated  at  110  or  220  volts,  speeds  will  be  ^proximately 
i  per  cent  less. 

Speeds  may  vary  B  per  cent  above  or  below  those  listed. 

tabu:  lis— single  phabb  bblf-startin3  motors  for 

110  OR  220  VOLTS,  60  CYCLES 


30        G      H.P. 


Prices  include  sub-base  and  belt  tightener  attachment. 
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ELEVATING  GRAOEBS 

These  machines  are  generally  drawn  by  twelve  horses  (eight 
In  front  and  four  hitched  to  a  push  cart  behind)  or  more,  or  by 
a  traction  engine.  The  machine  consists  primarily  of  a  plow 
which  casts  a  furrow  on  a  transversely  moving  belt  that  elevates 
the  earth,  and  dumps  It  Into  wagons  or  at  one  side.  See  Pigs.  t)ft 
and  97,  An  elevating  grader  of  the  best  type  with  a  combined 
wood  and  steel  frame  weighing  10,000  lbs.,  sells  for  ¥1,0(0  f.  o.  b. 
Indiana.  The  advantage  of  the  combined,  wood  and  steel  frame 
lies  In  the  tact  that,  a  machine  of  this  type  being  subject  to 
great  strains.  If  a  steel  channel,  angle,  or  tee  Id  badly  bent  It  Is 
generally  necessary  to  send  to  the  factory  for  b  new  part;  tf  a 
wooden  beam  Is  broken  a  new  one  can  bs  made  and  fitted  on 
the  job.  This  machine  win  excavate  and  dump  on  the  bank 
l.OOO  yards  per  ten-hour  day.  or  load  500  to  600  yards  in  wacons, 
wherever  stone  or  roots  are  not  of  sufflclent  size  to  Impede  prog' 
ress  In  plowing,  and  where  the  ground  la  free  from  frost,  and  is 


Wig.  97.    Reversible  Gra<l«r. 

Prm  enough  to  support  the  machine  and  the  teams.  A  18  H.  P. 
iractlon  engine  or  14  horses  are  necessary  to  operate  One  of  the 
typical  machines  of  this  class. 

An  all  steel  elevating  grader  of  the  reversible  type  with  a  32- 
foot  elevator  complete,  which  the  manufacturers  claim  will  load 
one  %  cubic  yard  wagon  a  minute  or  000  cubic  yards  per  day, 
costs  t2,0()0.  The  elevating  belt  la  propelled  by  a  7  H.  P.  steam 
or  gasoline  engine  on  top  of  the  machine,  total  weight  with  gas 
engine  14,000  lbs.,  with  steam  engine  17,000  lbs.  A  heavy  trac- 
tion engine  for  pulling  and  for  supplying  steam  tor  the  belt 
engine  Is  necessary. 

The  following  Is  the  coat  of  stripping  a  gravel  pit.  covered 
with  sandy  loam,  with  a  number  of  pockets  of  varying  depths  up 
to  10".  The  contract  called  for  the  stripping  of  a  space  3,000 
feet  long  and  2G0  feet  wide,  and  the  placing  of  the  material  In 
storage  piles  In  the  rear. 


ELEVATING  GRADERS  ISt 

The  outfit  consisted  of  1  elevating  grader,  i  m  yard  dump 
waKOnn,  4  No.  2  ntieelera.  and  2  plows.  Wheelers  were  used  to 
excavate  the  pockets.  More  wagons  should  have  been  provided 
as  the  grader  was  delayed  waiting  for  them. 

18,970  cubic  yards  were  strlppea  during  the  montli  of  Septem- 
ber,   1S09. 


4  day'e.^'lG.oi 


2«  Teams  on  push.  24  days,   ©^IB.OO^ t    JJO.Oi 

Wagona — 
6H  Teams,  24  days,  @  15.00 

Wheelers — 
3  Teams  on  wheelera,  11  dnya,  ©(B.OO.. 

1  Team  on  plow,   II  days,   @*5.00 

1  Team  on  scraper,  11  days,  @  16.00... 


1  Mucker,  24  days,   ®    |Z.O0 48.00 

1  Corral  man,  28  days.    ©    |2.00 B6,00 

2  Grader  drivers,  24  days,  @    %2.25 108.00 

Total  cost  at  12^  cents  per  yard t2,4S2.00 

Mr.  Daniel  J.  Hauer  gives  the  cost  per  cu,  yd.  of  earth  excava- 
tion with  elevating  graders  on  several  railroad  Jobs.  The  fol- 
lowing rates  of  wages  were  paid  for  a  10  hour  day : 


.       ..    _.i    grader l.BO 

Laborers  and  team  men l.&O 

Engineer   2.J6 

Water  boy 76 

Superintendent    S.OO 

Timekeeper    2.60 

1!  Horse  teams  and  2  drivers 22.A0 

2  Horse  teams  and   1  driver 4.80 

S  HOTEo  teams  and  1  driver 6.25 

Ex.  Ex.  Ex.  Ex.  Ex.  Ex.  Ex.  Avar- 

L  IL  IIL  IV.  V.  VI.  VII.  age. 

Loading    ...fO.lSO  10.067  (0.086  10108  (0,061  fO.OSS  10.153  fO.lOO 

Hauling    ...      ,111  .078  .117  .149  .077        ,094  ,260  .127 

Dumping    . .      ,041  .011  .019  ,019  ,01S        .019  ,060  .029 

Water    boy.,      ,001  .002  .002  ,003  ,002        ,003  .002  ,002 

Foreman  ...      .012  ,007  .016  .010  ,006        .009  ,016  ,010 

Total 10.296  (0.166  (0,23B  (0,289  (0,164   10.263   10,480  10,268 

Lead,    ft...       400      1,000         GOO         TOO         600         600     l.TOO        SO*) 
PM    day..       iOS         180         100         284         417         260         167         28d ' 

Mr.  Gillette  places  the  average  output  of  elevating  graders 
loading  into  dump  wagona  at  600  cu.  yds.  per  day,  and  estimates 
(he  intere«t  and  depreciation  as  SO  per  cent  of  the  tirst  cost 
distributed  over  60  working  days  per  year.  The  author  has 
found  that  the  life  of  a  grader  Is  from  S  yean  to  aa  much  as  12 
years  when  the  grader  is  well  cared  for. 


,.C">()0>^le 


Sg4  HANDBOOK  OF  CONSTRUCTION  PLANT 

ENGINES 

We  lIluBtrate  two  types  of  portable  engines,  Flge.  No.  3 


Ff0.  S8.    lOxlO-lnch  Cylinder  etmpio  PorUbl*   Ensin*. 


K9».     Ajax  CanUr  Crank   Engine   on   Skid*. 

„.  ....Google 


TABLE    114— STEAM    ENGINES— I 
ind  sties  of  simple  center,  crank  engines,  without  boilers. 


Bore.       Stroke.     R.  P.  M. 


•« 
!« 


Weight. 

TED  lbs. 
82E  lbs. 


The  prices  of  the  same  engines  mounted  on  locomotive  boilers, 
vhlcb.  In  turn,  are  mounted  either  on  wheels  or  sills,  are  as 
follows: 
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-Od  Sills ,    ,-CyHnae^^ 


1,020     30     13, ei 


B  S      ZIS        8 

E>4        S     £0e      2S 


3,T00        «i4        8      20B 


ESO      IE        6,950 


TZ9      2E      10,200 


1,393      50      14,41 


Prices  Include  all  flttinss. 

Ill— COMPOUND  PORTABLE  ENGINES 


Price. 

130  ivl: 
130  ibi: 

•  it 
!:  li 

eluding  jacket 

n  bollar.  add 

PORTABLE   ENGINE   EXTRAS. 


e  wilh  doubletrees  and  neckyoke,  n 
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The  stationary  ateam  engine  shown  In  Figure  101  Is  of  the 
box-bed  type,  made  very  heavy;  balanced  fly-tvheel  and  pulley, 
D  slide  valve:  complete  with  all  tlttlngs  except  steam  connec- 
tions, exhaust  pipe,  and  governor  belt. 


No.    o? revolutions!! 
Cylinders,  diameter  a 

stroke.     Inches 


Dlam.  o*  flywheel,  Ins..     SB  SI  Sii  107  108 

LenE.  of  bed  plate,  Ins.l.OOO  1,E00  2.0('0  2,500  S,G0O 

Width  of  bed  plate,  Ina.      SO  87  100  122  134 

Dlam.  of  pulley,  ins...      34  48  g4  SO  60 

Face  of  pulley.  Ins 9  12  14  16  16 

Weight,  complete,  Ibs.SJOD  4,700  7,000  9,000       10,000 

Price     1313.00  t336.D0  lEOG.OO  1670.00     1716.00 


BBTIMATZira   TSE    HOKSE    TOVTSM    Or    COXTKA.CTOB8'    , 


The  size  of  an  engine  Is  usually  expressed  In  terms  of  the 
diameter  of  the  cylinder  bore  by  the  length  of  the  plslon  stroke. 
In  a.  6x8  engine,  the  cylinder  has  a  bore  of  6"  and  the  piston  has 
a  stroke  of  8".  This  stroke  Is,  of- course,  just  twice  the  length 
of  the  "throw"  of  the  ciank  arm.     Bear  In  mind,  therefore,  that 


ENGINES  Zg9 

the  "Blie  of  cylinder"  as  given  in  catalogue  ia  the  bore  of  th« 
cylinder  by  the  slrofce  of  the  piston,  and  not  by  the  full  length 
of  the  cylinder. 

If  a  contractor's  engine  Is  designed  to  have  a  piston  speed  of 
SOD  ft.  per  minute,  and  la  using  steam  with  a  Ijoiler  pressure  ot 
100  Ibfl.,  It  Is  an  easy  matter  to  deduce  a  very  simple  rule  for 
eetlrostinK  the  horse-power  of  the  engine.  The  following  rule 
1b  precisely  correct  when  the  product  of  the  piston  speed  by  the 
iDACbKliIcal  efficiency  la  equal  to  14G0;  and  this  la  ordinarily  the 
case  with  contractors'  engines  having  cylinders  of  8"  or  more  In 
diameter. 


Thus,  If  the 'engine  Is  SzS,  we  have  a  cylinder  bore  of  8. 
Hence,  squaring  8  we  have  04,  and  dividing  by  4  we  get  16.  which 
Is  the  horsepower.  This  Is  the  actual  delivered,  or  brake,  horse- 
power.  For  small  engines,  whose  piston  speeds  are  usually  less, 
it  is  safe  to  divide  the  square  of  the  bore  by  Ave  instead  of  by 
tour.     A  6x6  engine  would,  therefore,  have  T  horsepower. 

If  the  engine  has  two  cylinders  (duplex)  of  course  the  horse- 
power la  twice  that  of  a  single  cylinder. 

OuoIlB*  BBflBM  are  usually  furnished  with  the  machinery 
they  are  designed  to  operate,  and  for  that  reason  when  machinery 
which  may  be  operated  by  gasoline  Is  described,  'the  price  of  the 
engine  Is  Included  In  the  total  cost.  However,  at  times,  It  may 
be  desirable  lo  equip  a  piece  of  machinery  now  driven  by  Bteam 
or  other  power,  with  a  gasoline  engine. 

engines  of  the  very  best  type  Is 


No.  Cylinders. 


This  price  includes  sll  equipment. 


A.  gas.  ftasoUne,  distillate  or  alcohol  driven  engine,  of  horlson- 
tal,  water-cooled  type.  Fig.  102,  has  In  a  single  casting  combined 
a  cylinder  and  cylinder  head,  which  does  away  wltji  Joints  In 
th«  water  lacket.     Both  Induction  and  exhaust  valves  are  me- 
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chanlcally  operated  and  aeparately  caged.  The  Igniter  Is  of  the 
make  and  break  type  and  la  attached  to  the  end  of  the  cylinder 
aa  a  elngle  plug.  The  governor  la  of  the  llybal]  type  running- 
In  ball  bearings.  Each  engine  has  two  lly  wheels  with  split 
hubs,  lugs  on  the  arms  provide  for  attaching  pulley  to  either 
Hide.  When  equipped  tor  gas  It  Is  provided  with  an  improved 
type  of  cock  which  la  graduated  to  obtain  and  Instantly  regulate 
the  mixture.  When  equipped  for  gasoline,  dlatlltate  or  alcohol. 
a  pump  dellvera  the  Uqitjd  fuel  to  the  vaporizer.  The  ratings, 
dimensions  and  prices  are  as  follows: 


Fig.  102. 

The  engines  are  furnished  wllh  the  following  equipment:  Oil 
cupa,  wrenches,  eithauat  pot  or  muffler,  can  of  cylinder  oil.  bat- 
teries and  gas  regulator.  Twenty  gallon  gasoline  storage  tank, 
cooling  tanks,  magnetos  or  dynamos,  friction  clutch  pulleys  and 
other-  accessories  are  not  conaldered  a  regular  part  of  the  equip- 
ment aa   requirements  In  each  Inatallatton  are  apt  to  be  special 

A  magneto  costs   (10.00.      A  clutch  coata    120.00, 

A  small  but  powerful  gasoline  engine,  known  as  the  Farm 
Pump  Engine,  may  be  attached  In  a  few  minutes,  and  used  to 
operate  small  pumps,  eaw  rigs,  grind-stones,  etc  This  engine 
Is  of  the  vertical  type,  alr-oooled;  its  weight  with  battery  box, 
ignition  coll.  and  batteries,  la   280  lbs.,   crated,   330  Iba.      It  con- 


ENGINES 


aumea  about  2   qta.   of  gaaoHna   in  10  hours.      The  price  t.    o.   b. 
cars,   factory,  Is  ITO.OO,      (See  Figs,   103  and  101.) 

This   eiielne,   mounted  on   a   wooden   base,    with   a  side-suctlon 
diaphragm  pump  coata  aa   fallows:      3   In.   pump,   without  hose, 


Fig.  103.    The  Diaphragm   Pump. 


without   pipe,   this   t 


Fla.    1M.    Th«    Grinditon*. 
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hine  equipped  with  a  double  acting  force  pump 
I,  IIOB.OO;  3  In.  pump,  tlOO.OO;  engine  with  frame 
and  attachments,  tSE.OO. 

The  same  outfit  with  a  tank  pump,  costs  IIOG.OO. 

The  shipping  weight  of  any  of  the  above  outfits  Is  about  GOO 

IIM. 


Fig.  10S.    The  Pr«iaure  SyiUm. 


A  very  simple  gasDltne  engine  Is  shown  In  Figure  lOS.  It  Is 
of  the  open-Jaeket  water  cooling  system,  gas-tank  In  Iron  baae, 
governor  of  the  Inertia  type,  make  and  break  Ignition,  and  the 
equipment  includes  muffler,  coll,  wrenches,  oil  can,  etc. 


IZ  360  2,100  20x«l 

The  price  of  the  above  engines,  mounted  c 
extra.  Engines  up  to  «  H.  P.  are  mounted  o 
the  g  and  12  H.  P.  on  a  steel  truck. 


S  CmS 
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VertfCBl  KasoUne-drtven,  water-cooled  englneB  of  e,  certain 
make  are  furnished  In  the  followlni*  modele  and  outfits: 

Model  T— Outfit  A. — Equipped  with  automatic  throttlInK  gov- 
eraor,  Iron  foundation  bEise,  and  driving  pulley.  Governor  Is  of 
tbe  vertical  flyball  type  which  may  be  set  to  operfLte  at  any 
desired  speed  by  means  of  a  thumb  nut.  This  engine  Is  suitable 
for  driving  saw-rigs,  small  machinery,  and  In  small  machine 
shops,  electric  lighting,  etc. 

Model  T — Outflt  B. — Same  as  outfit  A.  except  that  the  base  Is 
extra,  and  the  driving  pulley  Is  dlfFerent  Suitable  when  mounted 
OD  Bblds  or  trucks  for  portable  rigs,  harvesters,  binders,  mixers, 
well-diills,  etc.  Mo^  T— Outfit  C— Same  as  B  but  without  the 
SOverDOr.     Suitable  for  steady  pumping,  etc. 


Fig.   108.     Model   "R"— Outfit   "O." 

Model  R — Outllt  D. — Bqult>ped  with  Iron  base,  extra  fly  wheel, 
with  driving  pulley,  and  automatic  ball  governor.  Suitable  for 
small  machinery. 

Model  R— Outfit  E.— Same  as  outfit  D,  but  Without  the  base 
and  the  extra  fly  wheel  with  driving  pulley,  for  which  a  cup 
pulley  Is  aubatltuted.  Suitable  for  portable  work  In  driving 
small  pumps,  saw-rigs.  etc. 

Model  R — Outfit  F.— Same  as  outfit  E,  hut  without  governor. 
Suitable  for  pumping,  driving  railway  velocipedes,  hand  cars,  etc. 

Extra  fly  wheel  for  Model  T  outfit  costs  flO.OO.  Foundation 
bases  for  T-B  or  T-C  engines,  tI6.00;  tor  R-E  and  B-F  outfits, 
HO.OO.  Extra  pulleys  tor  R-D  or  R-E  engines,  13.00,  Magneto 
for  T-A  and  R-D  engines, '{16.00.  Portable  hand  trucks  for  these 
engines,  fitted  for  T  in.  Iron  wheels,  cost:  4  to  S  H.  P.,  $12.00; 
8  to  12  H.  P.,  n<-00. 


•■■iv^ 


TABLE    lie 

Price  List. 

a  p. 

Price. 

«.d.L     '"i. 

13  Outfl 

A 

f3  »-00 

12  Outfl 

1  fl.OO 

T-B              1 

1   6.00 

T-C              1 

T-A              1 

g  Outfl 

1  i.90 

T-B              1 

8  Outfl 

1  2.00 

T-C              I 

124.00 

R-D 

e  Outfl 

B 

fi  Outfl 

F 

4;oo 

R-P 

1   4.00 

R. 

4  Outfl 

E 

0.00 

i  Outfl 

F 

«.00 

R- 

9  OutA 

ee.oo 

R-F 

The  equipment  furnished  Includes  epark  colt,  dry  cells,  switch. 
muffler  and  E  gallon  KBHoUne  tank. 

Extra  fly  wheel  for  Model  T  outfit  costs  flO.OO.  Foundation 
bases  for  T-B  or  T-C  engines  tlS-00;  for  B-B  and  R-F  outQta, 


Flo.  ioa. 

110.00.  Extra  pulleys  for  R-D  or  R-E  engines,  |S,00.  Magneto 
for  T-A  and  R-D  engines.  tlA.OO.  Portable  hand  trucks  for 
these  engines,  fitted  with  7  In.  Iron  wheels  cost:  4  to  6  H.  P., 
|iZ.OO:  8  to  18  H.  P.,  118.00, 

Horisontal  gasoline  driven  englnea  (see  Fig.  100).  having  the 
open  water  Jacket  cooling  system,  are  regularly  fitted  with  the 
following  equipment;  Standard  pulley,  oil  and  grease  cups, 
wrenches  and  pllere.  muffler,  batteries,  coll,  oil  cans,  etc.  The 
ooBt  of  the  engine  mounted  is  as  sJtown  on  following  ^a^ 
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TABLE    117 

Revoiu- 

Slie  of  Standard 

»«■&"? 

PH« 

6                 376 

i      1 

18                  280 

|i      1 1 

gxll                   Sx  2 

,JSS 

lii 

4;800 

f  IE 

1 

21 

00 
00 

H 

00 
00 

■oiflTiva  BvantBB 

Steam  driver 

engines  are  manufactured  in 

an  imme 

nae  variety 

of  stylee.    Below  are  given  tlie  nverase  price.s  of  the 

types  most 

generally  uaed 

These  prices  and  weights  v 

ry  greatly,  but  they 

FlQ.    110.    Single   Cylinder,   Single    Friction    Drum,  Homing 

are  accurate  enough  to  te  used  for  eatiniatlng.  For  the  purpose 
of  tabulating,  hoisting  engines  have  been  arbitrarily  divided  into 
the  following  classes   {See  Table   l\S): 


valor  sheaves.     Adapted  to  cual  yards,  docks,   stevedores,  ships, 
centrifugal  pumps,   pile   driving,   elc. 

Class.    2.     Single    friction    drum.      Adapted    for    eame    uses    as 


li 

Is 

oz 
II 
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ClaBB  4.  Link  motion,  alngle  friction  drum,  elevator  sheave. 
Adapted  to  general  contracting  use.  and  especially  for  operating 
material  elevators,  and.  Id  larger  slEes.  for  use  on  barges,  docks. 

Class  G.  Single  friction  drum,  suited  to  general  hoistlDg.  erect- 
ing, log  skidding,  etc. 

Class  6.  Double  friction  drum,  link  motion  engine  especially 
adapted  to  small  cableways,  sewer  and  general  contractors'  work. 


Fig.  113.     Double  Cylinder,  Four'  Friction  Drum,  Unk  Motion 


Class  T.  Double  friction  drum  engine.  Adapted  to  hauling 
cars,  pile  driving,  bridge  building,  operating  derricks,  and  gen- 
eral hoisting  purposes,  circular  saws,  concrete  miners,  centri- 
fugal pumps,  etc. 

Class  8.     Double   friction   drum,   with   boom   swinger  attached 

Class  9.  Independent  swinging  engines  for  derricks.  Double 
winch,  non-reversible. 

Class  10.  3  friction  drum,  with  reversing  gears  and  drums, 
for  boom  derricks  w(th  clam-shell  or  orange-peel  buckets. 

Class  II.  4  friction  drum,  link  motion  engine,  especially 
adapted  to  logging,  quarrying,  etc. 


s  -        "     "  "      "^^ 
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The  prices  of  electrically  operated  hoist  engines,  Includln^r 
motors,  vary  with  the  current,  voltage,  etc.,  but  (or  estimating- 
purpoaes  It  la  generally  true  that  motor  driven  hoisting  engines 
cost  more  than  steam  driven  engines  complete  « 

A  hoist  engine  used  10  years  c 
pairs  was  then  used  three  years.  The  original  coat  was  }TSO.OO. 
The  average  cost  of  repairs  after  10  years'  use  was  110,00  per 
working  month. 

The  cost  in  labor  of  unloading  fron)  cars  and  setting  up  a 
hoisting  engine  ready  for  work  averages  from  %35  to  tEO. 


FlB.  114.    Qaaoilna  "V"  Friction  HoE«t, 
Several  typei  of  hoisting  engines  are  Illustrated  in  Figs.  Nos. 


A  single  drum  2^  H^  P.  gasoline  hoisting  engine,  having  a 
capacity  of  1000  lbs.  on  a  single  tine. 

Engine,  2%  H.  P,,  gasoline,  electric  Ignition,  complete  with 
batteries,   coll,   muffler,   etc. 

Drum,  E^  Ins.  diameter,  26'A  Ins.  between  Hanges,  "V"  frlc- 
tlOTi,   24   In.   diameter,  rope  speed   26   ft.  per  minute. 

Floor-space,  4  ft.  8  in.  i  4  ft.  G  In,  Price,  equipped  with  foot 
brakes,   friction  clutch,   and  shifting   lever,   f280.00. 


-.CoO'^Ie 


FIfl.   US.    Rtvsralbl*   Hel«b 

DIMENSIONS  AND  CAPACITY 
W«lKht,  1.20D  IbR. 
Floor  space.  3  ft.  S  ln.x2  ft  S  In. 
Drum:   Diameter,  6  in-:  between  aansea,  19  tna. 
Capacity  of  drum.  Z.OOO  lbs.  on  a  single  line. 
Elevator  sheave.  34  Ina,   diameter;  capacity,  400  lbs.  lift. 
Hoisting  speed,  IGO  ft.  per  minute. 
H.    P.    required,    E. 
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EXOAVATOBS 

&Un>  DBEDSX  OK  OBAB  BUOXBT  XXO&TATOB 

In  bulldinc  Irrigation  ditches  In  the  Modlsto  and  Turlock  dis- 
tricts along  the  San  Joaquin  river  in  California,  In  sand  and 
hardpan  a  land  dredge  or  grab  bucket  excavator  was  used  for 
part  of  the  work.  The  machinery  is  mounted  on  a  skid  plat- 
form 18x30  feet  wbich  rests  on  movable  wooden  rollers  ruonlngr 
on  planks  on  the  ground.  The  dredge  moves  along  the  axial 
line  of  the  canal  receding  from  the  breast  ae  It  is  excavated.  It 
Is  moved  ahead  from  3  to  E  feet  at  a  time  by  means  of  a  steel 
cable  anchored  to  a  "dead  man"  and  wound  on  a  drum  driven  by 
the  engine.  The  A-frame  which  supports  the  boom  Is  20  feet 
high.  This  boom  inclines  about  45°  and  may  be  swung  180* 
horizontally  by  a  bull-wheel  but  has  no  vertical  motion.  The 
bucket  Is  of  the  clam  shell  type,  one  cubic  yard  capacity,  weigh- 
ing 2S00  lbs.  The  operator  stands  on  a  platform  on  the  A-framo 
and  controls  the  machine  by  3  levers  and  S  foot  brakes.  A  36 
H.   P.  single  cylinder  gasoline  engine  fumtshea   the  powar  and 


Fig.  116.    Clamihsll  Dredge  Claantng  Canal*  In  Imperial  Valleyi 

drives  a  series  of  combination  gear  and  friction  brake  drums 
controlling  the  motion  of  the  excavating  bucket.  The  machine 
cost  fG.DOO.  Wages  of  the  crew  of  5  men  and  a  team  during 
one  month  amounted  to  (306.00.  The  supplies,  which  included 
400  feet  of  K-lnch  hoisting  cable  costing  150.40,  rollers  costing 
tSl.OO,  a  large  intermediate  gear  costing  }I4.00,  depreciation  of 
taachlne  140.00,  and  gasoline,  oil,  explosives,  etc.,  amounting  to 
1316.24.  Fourteen  thousand  cubic  yards  were  excavated  at  a  cost 
of  10.036  per  cubic  yard. 

Traction  driven  machines   (Fig.   118),  equipped  with  IG  CU.    ft. 
clam    shell    buckets,    were    used    by  the  California  E>eveIopment 
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Co.  for  clMinlng  canals  too  small  to  float  dredges.  These  ina- 
cblues  have  a  10  It.  ateel  boom  carried  on  an  all  ateel  frame. 
The  maximum  width  of  cut  is  11  ft.  The  power  it  supplied  by 
a  15  H.  P.  Gasoline  englDe,  The  machine  has  two  forward  trac- 
tion speeds  and  one  reverse.  These  machines  coat  }E.0aO  each, 
and  the  cost  of  handling  material  with  them  was  about  13  cents 

TIM  Bjldfe  CouTtjot  Bzoavator  Illustrated  in  Fig.  IIT  was 
used  on  Contract  6  of  the  New  Yorii  State  Barge  Canal.  It  Is  an 
adaptation  to  earth  and  rock  excavation  of  a  type  of  conveyor* 


excavator  long  employed  at  Great  Lake  ports  for  unloading  ore 
vessels.  The  machine  has  proved  fairly  economical,  and  cost 
31  OS,  00  a. 

The  machine  consisted  of  two  towers,  each  SO  ft,  high,  resting 
on  a  steel  framework  supported  on  3£  car  wheels.  The  towers 
carried  a  two-truss  bridge  having  cantilever  arms  extending 
over  the  spoil  banks  on  each  side.  One  tower  was  rigidly  at- 
tached to  tta  car  frame,  while  the  other  had  two  sets  of  t>ear- 
Ings,  one  of  which  permitted  a  variation  of  the  distance  between 
the  cars,  and  the  other  allowed  the  tower  to  swing  on  an  arc  of 
17°  at  right  angles  to  the  bridge  axis. 

All  the  machinery  was  operated  by  electric  power  obtained 
from  the  Rochester  Railway  &  Light  Co. 
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The  tiKckat  waa  of  tbe  elam  sbeU  tjite.  vei«fa«d  >  totta.  >Dd 
baid  a  >Malnml  ovaidt?  of  B  en.  rd*.  Tbe  averare  loma  wu,  how- 
ever, alMMM  I  ew.  T*M.  After  Ute  roc*  bad  beoi  bUBted,  It  was 
•Kcavated  and  eonvered  to  tbe  buka  by  the  biKket-  The  total 
wacea  p«r  S-bow  dajr  were  aa  foUowa: 

I  Operator  mt  MM I    (-M 

1  raectrKdasal  fl.M 4.6A 

1  Oiler  at  tl.ZB I.M 

J  to  E  IdlMirerB  at  (1.5D  and  I1.I* <*.0D  to  K.OO 

I  Team  at  t«.«<  4.M 

1  W«t<:binaj]  at  li.M !.« 

Bookeeper,  part  time  at 1IG.0<  per  nHmth 

Timekeeper,  part  time  at SO.M  per  month 

eaperlntendent,  part  time  at iiO.M  per  mooth 

Dartnc  tbe  tt  moDtha  of  1*««  and  1M«  the  total  ontvnt  waa 
lll>,4«*  CO.  yda.  of  rock  and  tl.itl  cu.  yds.  ot  earth.  DoriOK  this 
period  tbe  machine  wae  laid  up  an  aKKT^>te  at  1  months  on 
aecauDt  of  Are  and  for  repairs  lo  the  bucket.     Tbe  cost  krs  aa 

Total  Cost  Per  Cu.  Td. 

Bepaira    |K2,3I1.T7  (0.0400 

Electric  power Z4.«10.«0  0.0484 

brillinB.  rock 0.0211 

Blatiling  rock 0.0716 

Removal  of  apoll  0.3091 

Total  tor  EG0.127  cubic  yards (0.4902 

This  coat  does  not  include  Interest  or  depreciation. 

■OftAVER    BXOATATOB 

A  power  operaling-  ^adcr  was  worked  succeasfully  In  con- 
■tructlng  the  Tacoma  and  Eastern  Railway  In  Washington.  Tbe 
device  consisted  of  a  riveted  sheet  ateel  scrapen  ot  special  con- 
struction operated  by  a  double  drum  engltie  through  a  hauling 
rope  and  a  pnll  back  rope.  The  acraper  consisted  of  two  vertical 
side  plates  with  the  front  ends  cut  square  and  the  rear  ends 
to  a  seml-clrcle.  Connecting  the  aeml-clrcular  rear  ends  across 
the  icraper  waa  a  half-cylinder  of  steel  plate  with  top  and  bot- 
tom edgea  shod  with  cutting  knives.  To  keep  the  front  ends  of 
the  side  plates  rigid  they  were  braced  together  by  a  cross-atrut. 
They  also  had  ball  connections  on  top  and  bottom.  In  operation 
the  scraper  waa  pulled  ahead  and  the  bottom  knife  edge  shaved 
alt  a  strip  of  earth  which  piled  against  the  hollow  back  plate  and 
waa  dragged  along  to  the  dumping  banic  By  having  two  knives 
the  scraper  could  be  reversed,  top  for  bottom,  when  one  knife 
was  dull,  by  simply  shifting  the  ball.  Dumping  was  accom- 
plished by  simply  pulling  the  scraper  back  from  the  load.  These 
machines  are  made  In  two  slies:  G  ft.  wide,  30  ins.  h\gh  and  i 
ft.  long,  for  6  cu.  ft.  capacity,  and  T  ft.  wide,  38  Ins.  high  and 
0  ft.  long  for  T  cu.  ft.  capacity.  For  the  smaller  size  a  9x10  In. 
engine  is  required  and  for  the  larger  size  a  10x16  in,  engine 
The  hauling  line  should  be  1  in.  steel  cable  and  the  pull  back 
line  %  in.  steel  ofible.     Ordinarily  It  takes  three  minutes  to  haul 
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'  800  to   1000   feet.     The  price  o(  the  scraper  Is  1260.00   for  the 
smaller  siie  and  1300.00  tor  the  larger  alxe. 

Tbm  Jyttg  aompar  BxMTator*  has  been  used  with  great  sue- 
cesa  on  the  New  Tork  Barge  Canal,  Where  canals  are  betns 
duK  and  a  large  waste  bank  must  be  built,  or  where  a  heavy 
fill  is  to  be  made  In  ground  which  is  average  and  has  no 
large  boulder  or  tree  stumpB,  this  machine  ia  very  successful. 
The  scraper  bucket  Is  suspended  by  cables  from  the  end  of  a 
long  boom.  Booms  SO  ft.  or  100  ft.  long,  giving  a  reach  of  lOO 
or  110  ft.  from  the  center  of  the  machine  to  the  end  of  the  boom, 
are  practicable.  The  entire  machine  swings  on  a  circular  turn- 
tiLble,  The  bucket  la  (illad  by  pulllns  It  directly  toward  the 
center  of  the  machine  by  means  of  a  cable  so  there  la  no  strain 
on  the  boom  except  that  due  to  Its  own  weight  and  the  weight 
of  the  bucket  and  its  load.  As  a.  result  the  booma  of  this  type 
Of  machine  can  aafely  be  made  lighter  and  consequently  longer 
than  is  the  case  with  the  booms  of  dipper  dredges  of  simlliir 
■lie  and  strength.    A  machine  of  the  type  Illustrated  (Fig.  US),    ■ 


Fig.  118.    Drag-8crap«r  Excavator  LlMd  on  New  York  Barge  Canal. 

used  on  the  New  York  Barge  Canal,  has  an  SB  ft.  boom,  a  reach 
of  96  feet  and  weighs  14T  tons.  A  2  yd.  dipper  Is  used  which  in 
operation  Is  usually  niied  full  and  sometimes  carried  i  yds  at  a 
load.  The  engine  Is  of  15  H.  P.  capacity  and  the  boiler  Bi  H.  P. 
The  machine  Is  probably  strong  enough  to  operate  a  3!4  yd. 
dipper.  It  excavated  earth  SO  ft.  from  the  center  of  the  machine 
on  one  aide  and  deposited  100  ft.  from  the  center  on  the  other 
Bide.  It  can  deposit  material  on  banks  from  20  to  35  ft.  in 
helRht.    A  machine  Is  usually  moved  forward  by  means  of  cables. 

'Compiled  from  U.  S.  Dept  of  Agr.,  Bui.  330. 
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During  May,  1910,  the  Items  of  cost  of  operatton  were  as  fol- 

E^agineer,  at  SM  per  month I  90.00 

EnKineer,  at  l»6"per  month 8*.04 

Firemen,    pumpmen,    watchmen    and    laborers    at     fl.IG 

per  day 863,00 

Goal,  at  13  per  ton 147.00 

Repairs  16.82 

Total    1099.88 

The  Hrat  coat  of  this  machine  was  110.000.     Table  119  gives  the 
cost  of  operation  of  this  machine  on  the  New  Tork  Barge  Canal: 


TABLB   119 

Item  April         May        June 

"'•'■ 1428.80 


Flttlniup 1428 

Excavation 319.74     $884.29     $747.7/     f    Se0.60     tl.HS.GT 

Repairs 1G.82  ■2.e0  48.23  76.12 

Interest   and  depre- 
ciation,   21% ITB.OO       ITE.OO       178.00  178.00  176.00 

ShirtiniT   on    work •  77.02      


Total    (921.64     t376.11     (986.37      (1,160.94      tl.38S.B9 

Averse  cost  per  yil .  (0.177  (0,048  (0.03SS  10.0348  (0.0289 
Tarda  complete  dur- 

ins  month 6,206        18,386        26,333  33.066  47,363 

•  Uacblne  fell  Into  canal, 

El*otrlo«lly  OpMated  Dn^  Une  iiaohl^—.     Average  coat  for 

the  season.  Including  all  charges.  4,1  cts.  per  yard.  Two  large 
electrically  operated  drag  line  scrapers  were  used  on  ths  Calu* 
met  Sag  Channel  near  Chicago,  These  machines  had  100  ft 
steel  booms  and  were  equipped  with  2^  cu.  yd.  scraper-buck- 
ets,  and  each  weighed  about  120  tons.  The  following  de- 
scription la  reprinted  from  Sngineering  and  Contracting,  Jan.   22. 

The  arrangement  of  the  operating  machinery  is  shown  In  the 
accompanying  drawing  (Fig.  119),  The  double  drum  holat  la 
operated  directly  by  a  gear  on  the  shaft  of  a  112  H.  P,.  CO-cycle, 
S-phase  motor,  making  690  r.  p,  m.  A' 62  H,  P,,  60-cycle,  3-phBse 
motor,  866  r,  p,  m,.  operates  the  bevel  swing  gear  as  shown.  The 
air  brakes  are  operated  through  power  furnished  by  a  26  Cu.  ft, 
motor-driven  air  compressor.  The  current  la  furnished  by  a 
public  service  company  and  is  brought  from  Blue  Island,  several 
miles  away,  over  a  high  tenaion  llae  at  33,000  volts  to  a  trans- 
former house  on  the  work  where  the  voltage  Is  stepped  down 
to  2,300  volts.  It  1b  again  stepped  down  to  440  volts  through 
a  portable  transformer  which  is  attached  to  the  dragline  ma- 
chine by  a  cable  and  is  pulled  along  on  its  trucks  nn  the  machine 
moves  ahead.  On  the  machine  the  current  Is  stepped  down  to 
110  volts  for  the  Incandescent  lamps  and  to  36  volts  for  the 
aearchllght  which  Is  placed  on  the  front  of  the  house  and  Just 
under  the  boom. 

The  machine  Is  operated  by  two  men  on  board  and  two  men 
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outalde  tor  handling  ttje  track.  Wtille  moving  to  position  for 
commencing  work  one  of  the  machines  was  moveiJ  410  (t.  In  one 
day.  The  track  aectlons  upon  which  the  roaehlne  runs  are  IG  ft. 
long  and  are  built  up  solidly.  They  are  built  of  a  solid  S-ln. 
plank  bottom  upon  which  are  fastened  the  ties  set  about  8  Ina. 
apart  On  top  of  the  ties  are  SxlS  In.  timbers  on  edge  under  the 
9D-lb.  rails.  The  whole  Is  bolted  together  and  has  eyebolts  near 
the  ends  of  the  8x16  In.  timbers  so  that  It  can  be  handled  by  a 
four- way   chain. 

The  work  upon  which  the  mschlnes  are  engaged  consists  of 
about  8,D0O  ft.  of  canal  section  from  31  to  37  ft.  deep,  St  ft.  wide 
on  the  bottom  and  with  slopes  of  2  on  1.  The  south  berm  will 
be  about  90  ft.  wide  or  will  extend  ISO  ft  .from  the  center  line 
of  the  canal  and  the  north  berm  will  be  40  ft.  narrower,  accord- 
ing to  the  plans.  About  8  to  12  ft.  of  the  bottom  work  on  Section 
6  will  t>e  rock  and  It  is  not  yet  decided  by  the  contractor  how  this 
wU!  be  handled,  thouyh  it  is  likely  to  be  handled  In  skips  by  a 
derrick  with  a  very  long  boom.  The  dragline  machines  are  Bst 
on  opposite  banks.  The  one  on  the  south  will  excavate  half  the 
canal  section  in  two  cuts. 

That  the  use  of  electricity  will  be  economical  is  illustrated  by 
machines  in  California  which  actually  used  Mt  of  a  K.W.H.  per 
cubic  yard  of  material  handled.  The  coat  of  the  current  there 
was  on  a  Sliding  scale  ranging  from  %  to  1  ct.  per  kilowatt 
hour.  On  the  New  York  Barge  Canal  electrical  machines  were 
used  where  the  cost  of  current  at  about  2^  cts.  per  kilowatt  hour 
was  about  I  ct.  per  cubic  yard. 

The  reliability  of  the  power  Is  a  most  Important  argument  in 
favor  of  the  use  of  electricity.  The  uncertainty  of  securing  fuel 
and  water,  especially  In  bad  weather,  la  a  source  of  trouble  to 


The  cost  of  hauling  coal  for  a  steam  machine  of  this  size  would 
likely  amount  to  }40  per  day,  and  the  coal  Itself  (about  10  tons) 
would  cost  about  |30.  These  Items  are  eliminated  where  electric- 
ity Is  used,  and  the  cost  of  the  current  is  substituted. 

A  DrsgUna  BotapM  Bxoavator  having  novel  featurea  is  nsed 
on  one  of  the  New  York  State  Barge  Canal  contracts  held  by  the 
Atlantic,  Gulf  £  Pacific  Go.,  New  "York  City.  This  excavator 
Is  known  as  a  Field  Tower  Scraper,  being  named  from  Its  in- 
ventor, the  superintendent  for  the  company  at  Comstock,  N.  T. 
As  shown  by  Pig.  120,  the  essentials  of  the  excavator  are  a  mov- 
able tower,  a  cableway  and  hauling  lines  and  a  special  scraper 
bucket.  The  tower  carries  a  double  drum  engine.  From  one  drum 
a  line  passes  up  the  tower  and  over  a  sheave  located  from  one- 
fourth  to  one-third  its  height  and  thence  down  to  the  bucket.  This 
Is  the  hauling  line.  The  second  line  passes  up  and  over  a  tower 
head  sheave  and  thence  to  a  pulley  block  on  the  opposite  side  of 
the  prism.  This  pulley  block  rides  on  a  U-ln.  cable  about  200  ft. 
long,  Btretched  parallel  to  the  prism  between  two  deadmen,  mov- 
ing along  the  cable  as  the  tower  moves.  This  second  line  Is  the 
cableway  on  which  the  scraper  bucket   travels  back  and   forth 
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acToaa  the  canal,  baliiK  pulled  toward  the  to« 
line  and  sIldtnK  back  by  gravity. 
TlL*  Town.    The  tower  Is  a  framed  timber  etructure  of  height 

suitable  to  cover   the  width  of   the   eicavation   for  which  It   ia 
(the  aLandard  tower  being  7B  ft.  In  height).    This  tower 


Fig.  120.    Sketdiea  Showing  Operatlor 


r  Field  Tower  Excavator, 


rests  on  a  truaeed  platform  or  car  which  carries  the  hoisting 
ensine,  coal  and  other  auppllea.  The  tower  is  rigidly  secured 
to  the  truss  and  guyed  by  back  stays  to  the  projecting  back  end 
of  the  platform.  The  platform  or  car  runs  on  four  solid  double 
flange  cast  ateel  wheels,  18  ins.  In  diameter  and  4  Ins,  tread. 
The  track  consists  of  two  90-lb.  rails  each  spiked  to  B  x  8  In.  x  4 
ft.  ties  spaced  2  ft.  apart  and  bolted  to  two  2  x  12  In.  x  SO  ft. 
planks.  The  engine  may  be  any  good  make  10  x  12  In.  engine 
with  double  drums  and  two  nlggerheads.  The  hauling  line  la 
%  in.  and  return  cable  Is  U   In.;  18  In.  sheaves  are  used. 

The  tower  is  moved  forward  or  back  by  a  Hi  in.  manlla  line 
secured  to  a  deadman  suitably  placed,  passing  through  sheaves 
secured  to  the  platform  and  around  the  nlggerhead.  The  track 
IB  also  moved  ahead  by  the  same  means,  the  deadman  being 
dispensed  with  and  line  passing  around  the  end  of  a  boom  which 
Is  a  part  of  the  tower.  The  line  around  the  nlggerhead  Is  op- 
erated by  the  flreman. 

The  operator's  cabin  la  placed  up  about  one-third  the  height 
of  the  Cower  In  full  view  of  the  work,  and  Che  engine  Is  manipu- 
lated by  suitable  levers  and  brakes  connecting  the  operating 
cabin  with  the  engine. 
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Fig.  131.    Oatarra  of  Towar  for  Flald  Towar  Excavator. 
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A«t.  The  dfBtlnctlve  feature  of  the  excavation 
la  the  scraper  bucket  which  la  shown  by  Fig.  12!.  This  bucket  has 
a  capacity  of  48  cu.  ft.  level  full,  but  In  ordinary  material  11  will 
"crown  up"  to  2  cu.  yds.  capacity.  Particularly  eaay  and  certain 
control  are  claimed  for  this  bucket.  These  advantages  are 
brought  about  by  the  combination  at  two  sheaves  placed  at  the 
reaf  end  of  the  scraper  at  right  anglea  and  vertically  to  It,  the 
return  line  pasHlng  ceveraely  over  the  upper  and  under  the  lower 
sheave,  while  Aie  bottom  of  the  ecraper  1b  ntted  with  two  curved 
cradles  or  shoes,  resulting.  In  connectjon  with  the  pulling  line. 
In  such  control  of  the  cutting  edge  that  the  scraper  can  be  sus- 
tained at  any  vertical  angle  at  the  will  of  the  operator. 

Oast  Dat*.  The  chief  first  cost  of  this  plant  Is  In  the  hoist- 
ing engine  and  cable,  which  are  all  standard  commercial  designs 
and  usable  for  other  purposes.  The  following  Is  an  estlmato 
furnished  by  the  Atlantic,  Gulf  &  Paclflc  Co.  of  the  coat  of  a 
tower  scraper  plant.  Including  everything: 

5,080  ft.  B,  M.  lumber  at  tSS  per  H ."^ t  193.04 

3110  ft.  B.  M.  white  oak  at  t4B  per  M 18.20 

etO  lbs.  Iron  bolts  and  nuts  at  6  cts 12.40 

120   ft.  H  In.  wire  rope  backstays 13.20 

2    H   In.  tumbuokles .80 

1  headblock  sheave  and  bearing 10.00 

1  hauling  sheave  and  bearing 4.00 

1      814x10  LldgerwQod  double  drum  holstln?  engine..    1,089.00 
1  scraper  bucket,  complete  with  cutting  edge,  sheaves, 

etc 300.00 

Labor  directing  based  on  condition  In  northern  New 

York,  carpenters  at  (2.60  per  E-hour  day 200.00 

Total tl.86S.e4 

The  following  Is  an  estimate  of  the  operating  cost  of  the  plant 
also  furnished  by  the  Atlantic,  Gulf  ft  Paclllc  Co.: 

Cost 

Item.  per  Month. 

Wire  rope I180.0O 

20  tons  coal  at  (4 80.00 

OIL  waste  and  repairs IG.OO 

Total t26B.OO 

To  this  is  to  be  added  the  labor  cost.  Each  shift  requires  the 
lollowing  force; 

1   foreman  at  3TW  Ots.  per  hour t  3.00 

1  engineer  at  37%   cts.  per  hour 3.00 

1  fireman  at  22  eta.  per  hour 1.7B 

1   signal  man  at  25  cts.  per  hour S.OO 

fi  laborers  at  20  cts.  per  hour S.OO 

And  an  additional 

4  laborers  at  20  cts.  per  hour i 8.40 

Total $24.16 
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AiBumlng  26  working  days  and  two  shifts  per  da;,  the  labor 
cost  for  one  month  U  fl.2ES.32,  which,  added  to  t2EG  kIvgh  above, 
tmikea  a  total  coat  tor  operstlon  of  tl,E11.32.  AsBumlng;  IntereBt 
on  plant  at  ^  per  cent  per  month  we  have  an  additional  tS.SO, 
maklne  the  srand  total  (1,520.62.  Assuming  on  output  of  700  cu. 
yda,  per  day  we  get  a  cost  per  cubic  yard  of  8.4  cts.  This  coat 
Included,  however,  a  proportion  of  the  Held  oOce  expensea.  '  In 
regard  to  the  life  of  the  cables  used,  the  Atlantic,  Oulf  &  PaclOa 
Co.  writes: 


FlB-  122>    8crap«r  Bucket  for  Field  Tower  Excavator. 

"While  the  life  of  the  wire  rope  uaed  depends  almost  entirely 
upon  the  character  of  material  to  be  excavated;  In  clay  and  loam, 

the  plant  working  two  eight-hour  shifts  per  day,  26  days  each 
month,  eicavatlng  approilmately  700  cubic  yards  per  day,  will 
use  BOO  to  1,000  ft.  of  wire  rope  per  month." 
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rb»  Tomr  Szo*T*tor.*  The  principal  parts  of  this  appa- 
ratus are  a  hoisting  eosine;  a  tower  SE  ft.  high,  guyed  to  cables 
extending  to  tha  ground  on  each  side,   where  Instead   of  being 


Fig.  123.    Tower  Drag-Scraper  Excavator. 

stationary,  they  slide  on  other  cables  stretched  parallel  to  the 
ditch  and  fastened  to  deadmen,  thus  giving  stability  to  the  tower, 
while   allowing   It   to   move  parallel    to   the   ditch:    the   scrapar 


bucket  in  which  the  earth  Is  moved:  and  cables  for  operating- 
the  bucket.  The  machine  Is  built  upon  a  platform  and  Is  moved 
on  rollers  by  winding  a  cable  fastened  at  one  end  to  a  deadman. 

■  Abstracted  from  Engineering  Sea». 
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A  more  efficient  provision  (or  moving  the  machine  would  doubt- 
leas  result  In  considerably  reducing  the  loost  of  operation.  The 
operation  of  the  machine  is  illustrated  in  Figs.  123  and  12j.  Its 
cost  la  about  11,600.  With  the  strengthening  of  parts  neceBsary 
to  fit  It  for  extra  heayy  work  the  cost  would  be  about  (2,000,  of 
which  tl,200  would  represent  the  cost  of  a  hoisting  engine. 

In  operating  the  excavator  the  bucket  is  loaded  by  pulling  it 
toward  the  tower  by  winding  up  the  cable,  whlflli,  passing  over 
the  lower  Bheav»  on  the  tower,  la  attached  to  the  front  end  o( 
the  bucket.  The  bucket  Is  then  dumped  by  winding  over  the 
drum  the  cable  which  pELsaeH  over  the  sheave  on  top  of  the  tower 
and  which  is  attached  to  the  back  end  of  the  bucket.  The  bucket 
Is  returned  to  the  ditch  by  further  tightening  the  upper  cable 
and  loosening  the  lower  one,  than  it  quickly  slidea .  back  by 
gravity  to  the  starting  point.  The  earth  Is  deposited  between 
the  ditch  and  the  machine. 

The  following  is  the  cost  for  each  eight  hour  shift  in  operating 
this  machine: 

Engineer  I  3.00 

Fireman    Z.OO 

Foreman    S.OO 

Signal  man 2.O0 

Cable  shifter 1.6D 

Horse  and  man,  moving  track 3.00 

4  Laborers,  at  tl.EO  each 8.40 

lU  tons  of  coal  to  the  shift,  at  f 3  per  ton 4. GO 

Total    126.60 

It  to  this  Is  added  tl.50  per  shift  for  maintenance,  depreciation. 
Interest,  and  repairs  at  the  rate  of  60  per  cent  per  annum  on 
the  original  cost  of  the  Investment,  the  total  cost  per  shift  la  127. 

By  arranging  for  the  operator  to  work  from  a  station  In  the 
tower,  where  the  work  would  be  in  full  view,  the  signal  man 
would  be  eliminated,  and  by  placing  the  machine  on  a  track  with 
an  arrangement  for  moving  the  machine  ahead  on  the  work  by 
means  of  gearing  attached  to  the  axles  probably  two  or  three 
more  men  could  be  dispensed  with,  thus  further  reducing  the  cost. 

The  bucket  used  on  this  machine  had  a  capacity  of  about  2 
yds.,  but  in  ordinary  operation  at  least  3  yds.  were  carried  at 
each  load.  While  in  operation  about  1  bucketful  was  excavated 
and  deposited  In  each  forty  seconds.  This  would  make  a  rate 
of  4  cu.  yds.  a  mln.,  and  the  contractor  was  of  the  opinion  that 
he  could  maintain  an  output  of  l.OOO  yds.  per  eight-hour  shift 
for  an  entire  season's  run  on  continuous  work  of  a  favorable 
charaeler.  The  work  actually  done  was  not  carried  on  continu- 
ously, and  the  best  record  made  was  40,000  cu.  yds.  per  month 
for  two  shifts  for  one  machine.  At  a  cost  of  (EO  a  day  for  two 
shifts  this  would  amount  to  about  S  eta.  per  yd.  for  the  mouth's 

The  machine  has  a  reach  of  210  ft.  from  the  far  side  of  the 
ditch  to  'the  near  side  of  the  waste  bank.  That  Is,  all  the  dirt 
must  be  excavated  and  deposited  In  a  space  of  210  ft.,  making  a 
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woate  bank  about  20  ft.   high   If  neceBsary.     The  bucket   la  re- 
markably well  under  control. 

Thla  machine  was  In  many  ways  crudely  built,  and  Its  excellent 
record  Is  due  apparently  to  the  exceedingly  simple  principle  of  Its 
operation,  and  to  the  econom;  of  power,  motion  and  time  in  ez- 
cavatlngr.  The  bucket  moves  on  a  straight  line,  acroaa  the  ex- 
cavation and  onto  the  waats  bank,  and  when  dumped  slides  with 
great  rapidity  down  the  tightened  cable  to  the  position  for  dig- 

With  a  construction  Including  modem  dovices  for  moving  on 
the  work  ^nd  the  Improved  bucket.  It  aeema  that  this  should  be  a 
very  Important  addition  to  the  types  of  excavating  machinery. 
It  !b  Qtted  for  digging  ditches  20  to  100  ft.  wide  and  2  to  30  ft. 
deep,  though  Its  greatest  economy  of  operation  Is  In  constructing 
tile  larger  sections. 
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Vatww  of  BcploslT*  Action,  The  value  of  explosives  In  con- 
strue tloii  work  Is  derived  from  the  volume  of  gag  generated  upon 
detonation  or  explosion,  and  the  speed  a.t  which  the  generation 
takes  place.  The  pressure  of  the  generated  gases  Is  equal  In  all 
directions  (contrary  to  the  belief  of  many  "practical  men"), 
but  a  slow  bumlDK  black  powder  will  take  many  times  as  long 
to  generate  the  gas  as  a  detonant  like  nitroglycerine.  Dyna- 
mite will  shatter  a  rock  without  even  a  mud  cap,  because 
the  gaaes  are  liberated  with  such  extreme  velocity  that  the  eKect 
1b  produced  on  the  rook  before  the  atmospheric  air  can  overcome 
its  own  inertly  and  yield. 

Otupowdar.  There  are  the  following  general  classes  of  black 
powder  manufactured: 

Mltca  VowOar,  the  highest  grade,  conslsta  of  T5  per  cent  salt- 
petre (KNOi),  IE  per  cent  charcoal,  and  10  per  cent  sulphur- 
It  uBu^Iy  comes  In  26  lb.  kegs,  and  costs  about  |2.10  per  keg. 

Soda  FowdM  contains  sodium  nitrate  (Na  NOt),  which  de- 
teriorates in  time  by  absorbing  moisture  £rom  the  air.  It 
usually  comes  In  ZE  lb.  kegs  and  costs  about  tl.ZE.  The  average 
weight  of  loose  powder,  slightly  shaken.  Is  62^  lbs.  per  cu.  ft., 
or  1  lb.  accupies  li  cu.  Ins. 

Tndaon  Vowdsr,  which  is  a  free  running  black  powder,  comes 
in. GO  lb.  kegs  and  costs  about  t^.25  and  under.  It  Is  a  soda 
powder  and  contains  from  5  to  10  per  cent  of  nitroglycerine. 


Nitroglycerin* 
'iodlum  -"— ' 
l^ulphur 


Sodium  nitrate   f*% 


slsts  of  any  absorbent  or  porous  material  satu- 
rated or  partly  saturated  with  nitroglycerine.  The  absorbent 
is  called  the  "dope."  If  40  per  cent  of  the  weight  of  dynamite 
is  nitroglycerine  it  Is  known  as  40  per  cent  dynamite;  if  75  per 
cent,   it  is  known  as  75  per  cent  dynamite. 

High  explosives  are  usually  packed  in  cases  containing  26  and 
EO  Iba.  "Car  load"  means  20,000  pounds  dynamite  net  weight, 
except  where  the  railroad  requires  a  larger  minimum  quantity. 
In  which  event  that  minimum  quantity  Is  considered  a  cor  load. 
Prices  on  200  pounds  or  (more  usually  Include  delivery  to  the 
nearest  freight  station.  The  prices  of  high  explosives  vary  In 
the  different  sections  of  the  country  as  much  as  14,00  or  |B.OO 
per  one  hundred  pounds.  For  Instance,  in  greater  New  York  and 
■  most  points  In  Colorado  and  Florida  they  are  high;  in  Maryland. 
Pennsylvatila  and  the  greater  part  of  New  Jersey  they  are  low 
as  a  rule.  The  price  in  any  section  Is  liable  to  change  without 
notice  and  their  variation  Is  due  to  many  different  causes,  such 
as  high  or  low  freight  rates,  local  ordinances  regarding  the 
method  of  delivery,  ntc,  hence,  the  rales  given  below  are  aver- 
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e  matnly  at  use  In  determining  the  relative  prices  of 


different  kinds  and  erodes  of  explosives. 


Seml-Oolatliij3T% 
and  Alnmonla"|30% 
grades   only      1.33% 


Uo% 
Oeiatin    gradesH?^ 


Lso% 


Repannq,     For- 
clte.  Giant  & 

from  36%   to 


Blaj^tlne  Gelatin 


2,^ 


JudBOn  R.  R.  P.  5% 

Judson  F  10% 

Judson  PP  1B% 

-    ■|On  FFF  20% 

Red  Cross  Explosives  are  especially  valuable  in  cold  weather 
because  although  they  will  freeze,  they  do  not  freeze  readily  and 

will   thaw  when  Ice  melts.      Identical  In   appearance  and  similar 


In 


other 


mdard  g 


ades. 


AsnmcmlB  STiiaiults  has  a  strong  heaving  and  rending  effect, 
producing  a  minimum  of  One  material.  Fumes  not  objectionable. 
Difficult  to  Ignite  by  "Hide  spitting"  of  fuse.  Suitable  for  open 
or  underground  work. 

Rami-Oelatlit  is  an  excellent  explosive  tor  wet  work.  No  ob- 
jectionable fumes. 

Oalatln  STsamlta  Is  dense,  plastic,  fumes  not  objectionable. 
Little  affected  by  water. 

BLutiiv  QelatlB  Is  a  very  high  power,  quick-acting  explosive 
with  good  water  resisting  qualities  and  a  lack  of  objectionable 
fumes.    For  use  in  rock  too  hard  for  SO  per  cent  Gelatin  Dynamite. 

A  "permlBSlble  explosive"  Is  one  which  has  been  approved  by 
the  United  States  Government  as  "permissible  for  use  In  gaaeoua 
or  duety  coal  mines." 

Monobel  No.  2  and  Carbonlte  No.  1,  are  recommended  tor 
anthracite  coal,  bituminous  coking  coal  and  other  coal  where  a 
quick   acting  explosive  la  needed. 

Monobel  No.  3  and  Carbonlte  No.  4  are  slower  In  action,  and 
should  be  used  where  a  maximum  of  large  lutnp  is  desired. 
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Carbanlte  No.  2  la  slower  than  No.  1  and  quicker  than  No.  3. 

Monobel  No,  1  is  daslsned  tor  use  In  quarries  and  ore  mines. 
It  doea  not  require  thawing,  and  Is  practically  furoelesB. 

Judson  powder  Is  intermediate  between  dynamite  and  blastfng 
powder.  It  la  eapeclally  valuable  In  aoft  and  friable  work. 
Judson  R.   R.  P.  has  already  bean  described. 

Judaon  F,  FP  and  FPF  are  put  up  In  cartridges  Ulie  dynamite. 

The  welKht  of  dynamite  per  Inch  of  stick  la  about  as  follows, 
and  all  of  the  grades  weigh  about  the  aame  per  stick: 

Dlam  of  Stick  (Ina.) 


Wt.  per  In.  of  Length  (Lbs.) 


/ 
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EXPLOSIVES  STORE  HOUSES 

Profeaaor  Courtena;  de  Kalb.  In  hfa  "Manual  of  GxpIobItm," 

"Storage  (of  «xploslvM)  In  caves,  tunnels,  earth  or  stone  cov- 
ered vaults  and  In  Iok  structures  should  under  no  clrcumstanceB 
be  tolerated.  The  chief  objection  In  all  these  cases  I9  that  the 
structure  will  bold  dampneSH,  and  any  dampness  In  a  masazlne 
containing  any  explosive  Into  which  nitrates  enter  as  an  essential 
or  HccesHOry  Ingredient  la  certain  to  affect  its  quality  and  render 
It  more  or  leaa  dangerous  In  subsequent  use.  This  applies  to  gun- 
powder   (common   black   powder)    and    to   practically   all   dyna- 


Profeaaor  de  Kalb  recommends  a  building  of  tongued  and 
grooved  boards,  blind  nailed,  with  tar-paper  covered  roof,  and  If 
danger  of  Hre  Is  apprehended,  ateel  ahlngled  covered  roof  and 
walls.  An  ordinary  tool  box  covered  with  tin  or  sheet  Iron 
and  painted  red  with  large,  distinct  "danger"  signs  on  all  sides 
Is    excellent.      However.    It    is    poaslble    to    obtain    ready    made 

In  a  recent  catalogue  of  the  Du  Pont  de  Nemours  Powder  Com- 
pany a  number  of  storage  houses  are  described,  and  the  follow- 
ing data  are  compiled. 

On  October  1,  1911,  Uassachusetta,  New  Jersey.  Ohio,  Cali- 
fornia, and  Oklahoma  had  laws  regulating  distances  at  which 
speclfle  quantities  of  explosives  might  be  stored  with  reference 
to  dwellings,  public  buildings,  railroads,  etc.  Almost  all  cities 
and  towna  have  laws  regarding  this  and  all  who  Intend  to  store 
explosives  should  Inform  themaelvea  on  all  state  and  local  laws. 
Where  no  laws  affecting  storage  of  explosives  are  In  force,  we 
recommend  that  magazines  be  located  In  compliance  with  the 
American  Table  of  Distances,  to-wtt: 


TABLE  121 


of  Distances  t 


0  Distances  to  Distances  t 


isenger  Unprotect - 

Ry's.  When  ed   Passen- 

Magazlne  ger  Ry's. 

Is    Barrl-  TFeet). 
ceded  (Ft.) 


2,000    flSO 
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Where  municipal  regulations  do  not  prohibit  etoring:  explosives 
within  city  limits,  powder  or  dynamite  In  Quantities  of  100 
pounds  or  leas  may  be  kept  In  a  small  portable  magaElne.  Al- 
ways mark  on  this  magaaine  the  words  "Powder  Magazine." 
Fuse  may  be  kept  In  store  and  blastinK  caps  or  electric  fuses, 
not  excesdInK  GOO  each.    Always  keep  magazine  locked. 

UdawBU  IfagMiln*  WitHont  Wheels.  A  magaxlne  built  of  2-In. 
boards  covered  entirely  on  the  outside  with  No.  20  Qat  Iron, 
having:  the  Ud  secured  by  ordinary  hinges  and  Dtted  with  hasp, 
staple  and  padlock.  (No  magazine  should  be  allowed  to  rest  on 
the  ground  be<tause  powder  absorbs  moisture.) . 

COST 

For     EO  IbK.  powder,  22'  wide  x  27'  long  x  IT'  bigb.  ...IE 

For  100  lbs.  powder,  27"  wide  i  27"  long  i  22'  hleh S 

For  EO  lbs.  dynamite,  19"  wide  x  28"  long  x  13"  Blgh, .  6 
For  100  lbs.  dynamlto,  19"  wide  it  28"  long  i  22"  high. ,  7 
For  200  lbs.  dynamite  25"  wide  x  30"  long  x  22"  high..  S 
For  300  lbs.  dynamite,  2S"  wide  2  50'  long  z  22'  high. .   11 

BidewBlk  MNPuine  wltli  WliMls.  Similar  to  tl 
wheels,  but  supplied  with  four  8 -In.  cast  iron  wh 
outside  at  the  bottom. 


For  100  lbs.  powder    __ 

F'or     BO  lbs.  dynamite 7  to  14 

For  100  lbs.  dynamite 8  to  18 

For  200  lbs.  dynamite 10  to  20 

For  300  lbs.  dynamite 12  to  24 

ZKin  Xagaiinei  for  storing  eiploBlvee  are  of  two  kinds;   the 

portable  sidewalk  magazine  on  wheels,  and  the  storage  maga- 
zine. The  former  Is  furnished  In  five  sizes  from  that  with  a 
capacity  of  eight  kegs,  size  24"x2S"xBE',  weight  160  pounds,  price 
tl5  r.  o.  b.  Ohio,  to  that  with  a  capacity  of  thirty  kegs,  size 
30"xSO'iBO',  weight  4S0  pounds,  price  I37.S0.  The  latter  kind 
comes  in  ten  sizes,  from  the  smallest,  capacity  lOB  kegs,  size 
3'x«'x«',  weight  700  pounds,  price  »fifi.2B,  to  the  largest,  capacity 
1,848  kegs,  size  ll'xS'xSl'.  weight  4,400  pounds,  price  3337. SO. 

Qeneral  Vp*clfloatlons  fox  SasS  nUaA  StiuuhIM  llfasiiie  are 
as  follows: 

Foundations:  If   a   post    foundation   Is    used,   posts   spaced 

S  fl.  c.  to  c.  and  charred  or  tarred. 

If  brick  foundation  Is  used,  9-inch  wall  stepped 
to  12  or  IE  Inch-  footing  course,  all  laid 
with  lime  or  cement  mortar. 

If  stone  found'atlon  Is  used,  wall  may  be  laid 


.i6  In.,  spaced  1 

_.i.   matched  boaru_, 

board  with  naJls  countersunk. 
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SilU  and  Plates:    Eifi  In. 


StuddinK.' 
Siding: 

Bullet  ProoHnB: 


Iron  CoverinK: 


li  In. 

Jt-ln.   tonffue   and   sroove,   or   shiplap. 
Sheath   Inside   at   building;  from   bIHb   to  plate 

with   %-in,  tongue  and  groove  blind  nailed. 

or  ahlplap  with  nallH  countereunk. 
As    Inside    sheathing    Is    put    on    fill    space 

between    the    sill,    plate,    studding,     outside 

and  Inside  sheathing-  with  cosrse  sand,  well 

tamped.     Do  not  use  gravel  o"-  otnTm 
Rafter?:     Sit      In,,     spaced     24 

SheathlnK,   I-tn.  plank. 
No.  Z4  galv.  corrugated  Iron. 


(Under 


.        ..      No.    2S    galv.   flat 

roof    bullet-proof   from    a., 

on  ratters  and  nil  with  sand. 


No.  2E  black  o 


nail 


r  corrugated  Iron. 


.  ....      hardwood,      ,. _..      

Kxfl2x40  In.  steel  plate.  All  hinges 
secured  by  bolts  passing  through  to  I 

8-ln.  or  4-In.  globe  ventlfator  In  roof, 
tllator  holes  to  be  cut  In  foundation. 


>  lbs.,  slie  exe  ft 140  t. 

>  Iba.,  size  «zT  tt 60  t< 

)  IbB..  size  7x7  ft 80  ti 

I  lbs.,  size  7i8  (t 70  t. 


For  storing  4,0 
For  storing  6,0 
Distance  fro 
(  feet. 

Briek  M>C"*— ■    These  have  8  ! 
lined  with   %-ln.  plank,  and  have  ro 
galvanised  Iron. 

COST 


,   3   teet.     From   floor  t 


siM  7i  6  ft I  80  t 
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FISE  EQUIPMENT 


This  engine.  Fig,  IZB.  has  proved  to  be  a  most  valuable  piece 
of  Are  fighting  apparatus  lor  use  In  warehouses,  factories,  lum- 
ber yards,  private  realdencea,  etc. 

I   consists   of   a    forty    gallon   steel   cylinder. 


tinned  Inside  and  out.  set  up  on  two  suitable  wheels  42  Inches 
In  atameter.  either  of  the  sarvan  or  all  steel  wide  tire  pattern, 
the  cylinder  being  properly  balanced  between  the  two  wheels 
so  that  when  the  engine  is  set  upright  on  Its  bottom  the  wheels 
clear  the  floor  or  ground;  suitable  handles  are  provided  by  which 
the  engine  is  easily  run  from  place  to  place  and  when  required 
for  village  Are  department  use  a  suitable  drag  rope  is  furnished. 
The  equipment  consists   of   60   ft.   %   In.   chemical   hose   with 


Standard  Underwriter  Equlpmei 


'tl^ooglc 
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couplings  and  ahut-off  noszle.  Dlroenalona,  height  62  inches, 
diameter  16  Inches,  width  over  liubH  of  wheels  3G  Inches,  track 
29  Inches. 

Finished  In  aluminum,  bronze  or  any  color  Japan. 

Charge  consists  of  IT  lbs.  bl-carbonate  of  soda  and  10  lbs.  suN 
phuric  a'cld. 

The  price  of  this  engine,  tinned  Inside  and  out  Is  1175.00  net, 
lead  lined,  $210.00  net. 

STANDARD  UNDERWRITER  EQUIPMENT. 

(AS  Illustrated  In  Fig.  126.)  PrfceNet 

Steel  crowbar $1.50  each 

Fire  hooks,     6  Ins.  long 1.2E  each 

Fire  hooks.  12  Ins.   long 1.75  each 

Fire  hooks,   16  Ins.  long ,. 3. GO  each 

Fire  axe  with  pick  back,  heavy 21.00  doE. 

Fire  aie  with  ploh  back,  light 16.80  doe. 

Fire  uie  holder,  polished  brass SO  set 

Tsbor  hose  spanner 2.10  doi. 

American  hose  spanner 2.10  doi. 

Galvanised  Iron  paila,  12  qts 3.00  doE. 

Galvanised  Iron  palls,  12  qts.,  round  bottom 4.35  doi. 


Fig,  127.     IHose  Nozila  and  Expanilon  Ring  Coupiinoi. 

TABLE    121— HOSE    NOZZLE    AND    EXPANSION    RINO 

COUPLINGS. 

Hc«e  Nvniei.  Plain. 


M^k 
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BatPAN3ION  RING  HOSE  COUPLINGS. 

In lO.SB  net.         Medium  2   In |2.0i 

um  IM    In 1,60  net.        2^t    in 1,3 

.    l.oe  net.         Medium   2^i    In 2.S< 

EXTRA  HEAVY  EXPANSION  RING  COUPLINGS. 


Made  In  three  gallon  siie   (Fig.  128).     Guaranteed  tested  3S0 
Iba.  pressure. 

Price,  Net 
3-Gallon,    polish    copper 19.00 


TVBB    riBS    BXTnraUZBKBB,   SBT  POWDBB. 


The  Dry  Powder  Fire  Extinguisher,  illustrated  (Fig,  129),  oon- 
alsts  of  a  tutH  22  inches  long  and  214  inches  in  diameter,  filled 
with  a  dry  chemical  compound,  the  chemicals  being  deadly  to  fire 
but  a)>solutely  harmless  to  aoythlng  else.     Price,   tl,OG. 


FIRE  EQUIPMENT 


Fig.  130.    Linen   Fire   Ha*e. 
LINEN  FIRE  HOSE. 

)  Withstand  a  Pressure  of  300  Lbs.    (Price  per  P^.) 
1^-in.                       Z-in.                     2K-in.  3-ln. 

tO.13  10. IE  tb.11  10.21 

}  'Withstand  a  PresGure  of  400  Lbs,    (Price  per  Ft.) 


Fig.  131.    Swlnalng    Hoae  Rack.  Fig.  132.    Swinging    Hose    RmI. 


Brass,   size   T-8-9 

Iron,  aluminum  flnlah,  T-8-9 

Malleable  Iron  witb  wall  plates,  aluminum,  gold  bronz 
Japanned,  any  color,  alie  T-8-9 
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Small  rivet  foTgaa,  with  pans  18' 
12'  In  diameter,  weigh  from  110 
to  120.00       (Fig.  133.) 


Size  at  Firepan    Weight 
(Ins.)  CLbH.) 
28x40  26S 


Without  tank,  li 


c.y  Google 


Tinea  Fork  per  boz  Price 

(Ins.)  (Ina.)  (Lbs.)  perDoz. 

.   13H  1114  T«  ti2.oa 

■    U%  I3S  96  17.40 


r  the  assembling;  of  column  and  girder  forms,  (Fig.  134.) 
ADJUSTABLE   STEEL   FOBM   CLAMPS. 


Price 

S" 

???? 

..Coo'^le 
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rURNAOES  AND  KETTLES 


A  gaaollne  lead  or  I«a.dlte  furnace  (Fig,  JSe),  having  a  melting 
pot  capacity  of  32S  Iba.  of  lead  or  ED  lbs.  of  leadlte,  nelKhs, 
crated,  170  lbs.,  and  c 


Fig.  136.    Aiphalt  and  Tar  Kettlea. 


FURNACES  AND  KETTLES 


A«plwlt  or  tar  meltlnK  furnaces  (Fig.  137) 
Capacity  (OalB.) 


M2.E0 
S3.7E 
8G.00 


^  Fig.  13B.    Lead  Melting   Furnace. 

Lead  melttns  furnace  (Fig.  13S). 

Price,  Including  pot.  bar.  grate  and  ladle; 

On  Wheels  On  Legs 

IS-tnch    (21.00  118.25 

21-lnch    21.50  19.6J 

lO-tncb    SI. 50  24.40 

Asphalt   and   tar  kettle  of   100   gallons   capacity,   mounted   on 
wheels,  complete,  tl35,00.     (Fig.  139.) 
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Fig.  141.    Tar  Furnaca. 


Standard  tire  wag 
feet  Hi  inches,  wldi 
(96.00.     (Fig.  140.) 


Fig.  140.    Standard  Fire  Wagon. 

„.  ....,  Google 


■kalltht  Slftss.     The  prices  range  as  follows: 

Thickness  (Ins.)                                                      Price  per  Bq.  Ft 
%    »0.07 


Wfred  ekyllKht  slass,  K-ln.  thick.  Is  fO.SE  per  sq.  ft 

vaolt  ligbtM.     Contractors  fumlshlns  their  onn  moulde  can 

obtain  glass  at  from  4  to  G  ceote  per  pound.     Bull's  eyes,  3  In. 

in  lUameter.  are  3  cents  each,  aod  square  lights,  SUxtfi,  are  E  to 

VUt*  ausB.  On  plate  glass  there  Is  a  discount  of  89%  from 
list.  In  the  accompanying  table  the  net  price  of  polished  plate 
glass  Is  figured  at  this  discount.  These  prices  apply  to  the  glass 
only,  an  extra  charge  being  made  for  boxing  or  cutting  to  special 

Tlsdow  O-Ubs.  The  discount  from  Jobbers'  list  Is  90%  and  6^. 
Thla  quotation  le  not  strictly  adhered  to.  The  net  prices  per  box 
of  60  sq,  ft.,  at  the  discount  named,  are  as  follows: 


AMERICAN  WINDOW  GLASS. 

Slie  ol  Glass  (Ins.)  A 

6x  8  to  lOxlB  82.27 

12x14 

12x13  to  14x20  2.37 

18x22 

20x20  to  20x30  2.70 

16x38  to  24x36  2.80 

28x28  to  24x36  2.»6 

2«i34 

28x32  to  !0i40  S.27 

30x30 
32x38 

]4x3«  to  30x60  3.80 

80x62  to  30x64  4.06 
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GEADINa  MACHINES 


(See  alHo  Elevating  Graders.) 
Machfnea  which  move  earth  by  slfi^InK  or  rolling  over  the 
■rrouad  and  by  either  pushing  the  earth  before  them  or  Into  them 
by  a  combination  of  the  two  actlona,  thereby  conveying  the  earth 
to  the  place  of  depoHlt.  are  known  variously  as  scrapers,  road 
machines,  graders,  spreaders,  levelers,  etc..  and  are  of  many 
type* 

M  ■Tr.Mi^^p  OBJUIBB. 

A  machine  mounted  on  standard  gauge  trucks,  which  spreads 
and  grades  the  earth  in  railroad  embankment  work  and  Is  Oper- 
ated by  compressed  air  taken  from  the  train  line,  needs  only  one 
man  to  operate  the  machine  Itself.     The  theoretical  capacity  of 

the  spreader  Is  179  EO-yd,  cars,  or  S.GSO  cu.  yds.  In  IE  minutes. 
It  will  make  17  yds,  of  heavy  stone  ftU  In  one  hour.  The  oper- 
ating power  required  Is  a  17x24  locomotive,  but  a  20x23  Is  better. 
The  machine  weighs  E.GOO  lbs.  and  costs  (3.000.  Allowing  t2K.0O 
per  day  for  the  engine  and  crew  and  (3.00  for  the  machine  crew, 
the  cost  of  operation  Is  (28.00  per  day,  or  16  cents  per  cubic 
yard  for  stone  filling. 

The  commonly  used  scrapers  are  of  three  kinds:  wheel,  drae 
and  buck  or  Fresno.  In  all  three,  as  In  the  case  of  all  scrapers 
and  levelers,  except  where  the  soil  la  very  sandy  and  loose,  the 
earth  must  first  be  loosened  by  plows  or  picks.  In  the  three 
kinds  of  scrapers  the  cutting  edge  of  tha  machine  digs  Into  the 
soli,  thereby  loading  Itself,  and  the  drag  scraper  slides  over  the 
ground  carrying  Its  load,  the  wheel  scraper  rolls  along  carrying 
Its  load  and  the  Fresno  scraper  both  drags,  and  carries  and 
pushes  a  load  in  front  of  It. 

Drag  scrapers  are  efHclent  for  a  short  distance  only,  from  6l> 
to  104  feet,  while  Fresno  scrapers  can  be  used  economically  up 
to  about  STE  feet,  when  wheel  scrapers  should  be  substituted. 
The  drag  scraper  la  pulled  by  two  horses  and  the  driver  dumps 
the  scraper. as  well  as  drives.  An  extra  man  la  usually  needed 
for  loading.  In  the  case  of  the  Fresno  ecraper.  which  Is  usually 
pulled  by  three  or  four  horses,  the  driver  Is  able  to  both  load 
and  dump  the  machine  and  to  spread  the  earth  to  the  proper 
depth  while  dumping  It.  The  wheel  scraper,  however,  needs  a 
loader  and  an  extra  snatch  team  at  the  pit 


The  sizes  of  wheelers  most  frequently  used  are  Nos.  2.  m  and 
!,  of  which  the  Ideal  slie  for  average  work  ia  No.  2%.  The 
capacity  of  scrapers,  aa  rated  In  the  catalogues,  can  never  be 
attuned  In  actual  work,  the  actual  being  about  one-half. 
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LiaUd  Capacity 
List  Cu.Pt.  Price  Weight,  Lb*. 

No.   1    9  2B.G0  330  to  400 

No.   2    12  37.50  BOO  to  600 

No.  8    18  I42.7B  660  to  7B0 

Add  tB.OO  to  No.  2  and  No.  3  tor  automatic  tall  ^te,  and  add 
10%   for  patent  hubs  an^  spring  draft. 

■epAtriL  Six  new  wlieel  Hcrapers:  first  cost,  t4B,0D  to  IBO.OO. 
Repairs  for  6  months  averaged  t2.G0  per  scraper  per  month; 
life,  4  years.  Second-hand  wheel  scrapers,  orlKlnal  coat  t4G.OO  to 
IBO.OO.  Repairs,  blacksmith  at  (3.60  per  day  over  a  period  of 
S  months,  averaged  $3. BO  per  scraper  per  month;  life,  4  years. 
These  scrapers  were  two  or  three  years  old  when  these  data 
were  collected. 


Drag  scrapen  Ilkenlse  hold  about  half  the  listed  contents. 

TABLS  I2a. 


e  No.  1  Imp.  Cham, 

era,   with  runners a 

"  "      "  '      I.  Cham.  Serap- 


B67        480        30 
.  .G4z3»Z4        G3G       450        3G 


ere,   with  runners BBx3Bx30  53G  4E0  33  3 

fi  No.    I    Slusser    Scrapers, 

with    ninnere B4z27z41  636  540  35  7 

6  No.    2   Slusser   Scrapers. 

with    runners 64xB7]t38  670  480  33  B 

S  No.  3  Slusser  Scrapers.  .63x26x36  E37  4S0  37  3 

American  and  Improved  Champion  Scrapers  are  of  steel  with 


■ur  drag  scrapers,  originally  costing  (7.00,  had  a  life  of  threi 
a  In  good  loam  and  others  lasted  but  one  year  and  a  half  Ii 
In  an  average  taken  over  four  months  of  work,  repairs  ti 
pers  amounted  to  SO  cents  per  month  each. 


This  type  of  scraper  Is  Ideal  for  building  railroad  embank- 
ments from  side  ditches  and  for  wasting  earth  taken  from  cuts 
when  the  earth  Is  free  from  large  atones  and  roots.  It  has  beAi 
the  author's  experience  that  If  the  acraper  Is  pulled  at  right 
angles  to  the  line  Of  the  plow  furrows  the  loading  will  be  ootn- 
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pleted  Id  a  mneh  shorter  tlm«  thao  when  the  scraper  Ib  pulled 
parallel  with  the  furrows. 

No.    1,   E-foot   cutting  edge,   capacity   18   cu.   ft., 

weight    300    lbs (14.00  to  118.00 

No.    2,    4-fOQt    cutting    edse,    capacity    14    cu.    ft., 

weight    37B    lbs :...    13.60  to     17.50 

No.   3,   au-foot  cutting  edge,  capacity  12  cu.  ft., 

weight  260   lbs 13.26  to     17.00 

The  listed  capacity  of  the  Fresno  Scraper  has  been  found  by 

the  author  to  bo  about  twice  the  actual  place  meaaure  capacity. 

TOSaUB  SOK&PBSa 

This  machine  Is  composed  of  a  wooden  platform  drawn  at  an 
angle  of  about  00°  with  the  surface  of  the  ground  and  the  horses 
are  hooked  to  the  pole.  It  Is  a  very  valuable  machine  for  filling 
ditches,  leveling  roads  or  other  uneven  places.  The  author  has 
found  It  an  extremely  economical  machine  for  spreading  top- 
soil  which  had  been  previously  stacked  in  piles.  It  has  a  steel 
cutting  edge  48  Inches  wide,  which  can  be  easily  replaced.  The 
weight  Is  120  Iba.  and  the  price  (6.16. 


This  machine  Is  very  useful  for  cleaning  out  and  back  filling 
ditches  or  leveling  uneven  surfaces.  Manufacturers  claim  that 
it  will  bock  fill  as  much  earth  as  60  men  with  shovels.  Price, 
(4.60. 

Xayatona  Seeb'  BorKpW — Price,  (12.00. 

Kappy  Thought  BoaA  BoEapet — Price,  (16.00. 

Beaob  AH  8t««l  Borapcr  for  dragging  dirt  roads  can  be  drawn 
at  any  angle.    Price,  (lE.OO. 

OBADBBS  AVS  SOAS  XAOXXWBM. 

The  diflerence  between  graders  and  scrapers  is  that  the  scrap- 
ers pick  up  a  load,  transport  it  a  certain  distance  and  unload  it 
at  one  place,  while  the  road  machine  Is  used  mainly  for  cutting 
off  high  places  and  filling  up  the  adjacent  low  places  while  the 
machine  Is  in  motion.  Another  function  of  the  grader  is  that 
of  moving  earth  Into  winrows,  or  of  spreading  It  from  winrows 

The  following  machines  are  drawn  by  two  horses  and  operated 
by  the  driver  alone; 

aotb  Vatuzj  Oradat  (Pig.  143)  is  a  machine  on  two  small  steel 
wheels,  with  a  6-foot  blade,  which  may  be  raised  or  lowered,  tilted 
or  set  at  any  angle  by  the  driver,  who  occupies  a  seat  directly  be- 
hind the  wheels.  This  machine  Is  very  valuable  for  light  road 
grading,  orosfied  stone  spreading  and  for  any  work  that  does  not 
require  the  very  heavy  standard  road  machine.  It  weighs 
about  SOO  lbs.  and  costs  (150.00  delivered  anywhere  In  the  United 
States, 

Th*  Zdttu  Tukee  Orader  (Fig.  146)  is  a  machine  weighing 
about  600  lbs.,  on  tour  small  wheels,  with  a  blade  6^  feet  wide. 
It  Is  naed  for  light  grading  and  leveling  and  for  spreading  crushed 
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Btone.  Price,  tl3S.OO,  complete  wllh  dlKSere  and  fenders;  IllS.OO 
without  the  dlE^ers  and  fenders. 

Th*  fl&nMrt  Onkdw  (FIs.  118)  la  a.  three-wheel  machine,  of  a 
type  similar  to  the  Little  Yankee  Grader.  It  welghB  52G  lbs.  and 
coats  MT.EO. 

bdlkn*  mwenrthU  moad  snr  (Fig.  lEO).  Price  IIE.OO.  Blade 
7  ft.  long. 

Pknama  KoBd  Dr«f  (Fig.  IBl).  Price  tS3.00,  with  lever  for 
changing  vertical  angle  of  blade. 

Knmuu  Tongnelvsa  (Fig.  152).  Price,  136. DO,  with  lever  for 
changing  vertical  angle  of  blado. 

Puiam>  Jnnlor  Bavenlble  £*Tel«E  (Fig.  1E3).  Price.  t40.00. 
Adjustable  for  pitch  and  angle. 

Fuiaiu  Senior  BamalbU  Karftler  (Fig.  164).  Price,  tl2G.OO. 
Adjustable  for  pitch  and  angle. 

The  following  machines  need  one  or  more  men  betddeB  the 
driver  for  operation; 

The  StMl  Bamslbl*  Boad  Macihlti*  Is  made  in  two  aliaB.  The 
standard  size  has  a  blade  of  direct  draft  and  can  be. set  at  any 
angle  and  can  be  shifted  30  Inches  outside  of  the  wheels.  Price, 
tl16.0D.  The  small  alae  weighs  1,400  Iba.  and  Dm  a  exlG-lnch 
blade.     Price,  tlZS.OO. 

The  Bnokaje  Xavaralbl*  Koad  Kaohls*  is  made  of  steel,  weighs 
l.DOO  lbs.  and  coats   $260.00. 

The  BavendUe  Steal  Boad  Kaohlsa  welgha  S,4Q0  lbs.,  coats 
IITG.OO  and  Is  drawn  by  two  horses  under  ordinary  oondltions. 
The  amall  size  wetgha.  1,400  lbs.  and  coats  .}1S6. 00. 

Tlia  Amailoas  Champion  Bevaralbl*  Bead  Maolilna,  designed 
for  hard,  rough  work,  weighs  2.0OO  lbs.  and  costa   1210,00. 

Tlie  Uttl*  Wlnnar  BavMalbla  Boad  Orsdar  is  drawn  by  two 
horses  and  needs  one  operator  b«aldea  the  driver.  It  has  a  blade 
six  feet  long,  welgha  l.EOO  lbs.  and  costs  (125.00. 

A  Oraval  Mpraadar  waa  used  lu  the  construction  of  the  Colo- 
rado Hlver  Levee.  This  spreader  waa  built  on  an  ordinary  Hat 
car  and  la  of  extremely  simple  conBtriictlon.  A  amaJl.  well- 
braced  tower  Is  built  In  the  center  and  on  each  aide  8x17  In.  pine 
atringers  are  firmly  bolted  to  the  side  Bills  and  to  strlngera  laid 
across  the  top  of  the  car  body.  Ten  1>4  In.  eyebolts  run  up 
through  these  atringera  end  from  these  are  suspended  two 
iaoaceles  triangular  wings,  one  on  each  side  of  the  car.  These 
wings  are  raised  and  lowered  by  meana  of  lopea  and  blochB  at 
the  point  of  the  wings  and  at  the  top  of  the  tower  and  are 
raiaed  by  braking  the  car  and  hauling  on  the  line  by  a  loco- 
motive. On  the  outside  the  wings  are  faced  with  iron  and  have 
a  reach  of  lf>  feet.  The  46-yard  side-dump  cars  were  unloaderi 
when  standing  still,  bo  that  the  top  of  the  dumps  on  either  side 
were  from  3  to  4  feet  above  the  tracks.  In  spreading  this  ma- 
terial the  machine  la  put  through  the  entire  length  at  a  speed 
from  7  to  10  miles  per  hour.  Several  trips  with  the  wings  at 
different  heights  are  sometimes  necessary.  The  cost  of  spread- 
ing material  per  yard  Is  about  1/10  cent,  the  coat  of  construct- 
ing machine  about  1300.00,  and  Its  operation  requires  the  service 
Of  a  locomotive  and  of  tour  men  to  handle  the  wings. 
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Fig.  148.     No.  2!/i  Patent  Whseler. 


Fig.  143.    2IHh  Cantury  Qndar. 


PIfl.  144,    Freino  Scrapar. 
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Ptg  148.    Shuart  Grader. 


Ftg.  HD.     Baach  Ail  Steel  Drag. 


Fts- ISO.     Indiana  Reversible  Scraper. 


Ftg.  1B1.    Panama  Road  Drag. 
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Fig.  152.    Human*  TonQUAlMt  Scr«p«r. 


Fig.  193.     Panama  Junior  Rsvertlble  Levalar. 


Fig.  1G4.    Panama  S«nlor  Reversible  L*v«l«r. 
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ORADiNO  Machines 


Fls-  IBS.     McCann  Spreader  and  Qrader. 


Fig.  iBB>    Aii-stee[_siuseer  Scraper. 


^ 


Fig.  157.     Doan  Scraper. 
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On  tbe  Hudson  Division  of  the  New  York  Central  &  Hudson 
River  B.  R.,  where  considerable  double  tracking  work  was  In 
progress,  the  Walsh-Kahl  Construction  Company  were  using  a 
dump  car  train  and  Jordan  sitreaders  <Ftg.  1G8)  to  widen  out 
s  sufficiently  to  lay  a  constructiOD  track  so  as  to  clear 


Fig.  198.    Jordan  Spreader  In  Use  on  Four  Tracking. 

the  present  main  line  track.s.  With  a  good  locomotive  and 
a  train  load  of  150  to  200  cu,  yds.  of  ordinary  material  c 
leveled  so  as  to  clear  passing  trains  In  8  minutes  and  c 
leveled  down  to  2  ft.  below  top  ot  rail  In  from  10  tc 

The  cost  per  day  of  a  spreader  may  be  estimated'  as  follows. 
assuming  all  Items  liberally  to  Insure  their  covering  the  coat  in 


Depreciation  on   fG.OOO  machine   at   16   years  life,   £50  days 

per  year t 

Interest  at  5  per  cent 

Repairs  at  *E0  per  year 


Total    16.13 

This  does  not  Include  cost  of  locomotive  and  crew. 

This  will  indicate  what  may  be  the  cost  of  using  a  spreader. 
If  the  machine  Is  taken  care  of  It  should  be  Eold  at  the  end  of  15 
years  for  a  reasonable  price,  but  no  account  Is  taken  of  the 
scrap  value  in  this  estimate. 

The  machine  can  easily  handle  all  material  which  can  be  sup- 
plied by  trains  which  might  be  anywhere  from  1.000  to  20,000 
yards  per  day. 
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COST  or  KETi&nra  oBomm  with  am  B&Bormic  nauo 


By  Jtimes  C,  BennetL* 

The  eola-aredglne  industry  of  California  h«8  given  rise  to  a 
method  of  leveling  ground  that  ofFera  poaalbllity  of  a  con- 
siderably more  general  application  than  has  been  developed  to 
date.  The  method,  by  the  electric  drag  scraper,  was  originated 
In  the  Orovllle  Held,  where  one  of  the  dredging  companies  was 
required  by  the  municipality  to  restore  to  an  apprailmately  level 
surface  the  ground  that  It  had  dredged  within  the  city  limits. 
Although  some  such  leveling  had  l>een  done  by  means  of  horses 
and  Bcrapera,  prior  to  the  development  of  the  electric  drag 
scraper,  It  had  been  on  small  tracts  only,  and  the  cost  had  been 
almost  prohibitive  when  the  acreage  Involved  amounted  to  more 
than  one  or  two,  or  pOBsIblly  three,  acres. 

A  few  months  ago,  the  writer  yras  called  upon  to  arrange  for 
grading  a  piece  of  ground.  The  work  Involved  leveling  down 
some  plies  of  gravel  to  a  grade  suitable  for  building  lots,  making 
a  roadway  SO  ft.  wide  by  600  ft.  long,  half  the  width  being  a 
cut  and  the  remainder  a  All,  and  Qlllng  a  large  water  hole  to  a 
grade  above  the  level  of  standing  water.     Practically  all  previous 

only  object  to  tie  gained  was  to  level  the  ground  to  any  con- 
venient grade,  no  attempt  had  been  made  to  determine  the  yard- 
age Involved,  hence  no  unit  cost  was  available.  The  nearest 
approach  was  based  on  the  cost  per  acre,  which  ranged  from 
1176  to  tiOO  per  acre.  In  thla,  however.  It  was  Impossible  to 
secure  any  suggestion  even  as  to  the  approximate  yardage 
represented. 

In  preparation  for  th«  proposed  work,  an  attempt  was  made  to 
determine  the  approximate  yardage  Involved  by  a  rough  measure- 
ment, but  without  success.  Some  Idea  may  be  gained  of  the  dlfll- 
culties  of  making  measurements  on  ground  of  this  character 
from  the  statement  that,  for  purposes  of  railroad  construction  In 
this  fleld.  It  was  found  necessary  to  make  cross- sect  Ions  at  10-ft. 
Intervals.  An  eattmate  baaed  on  previous  acreage  costs  would 
be  unreliable  In  this  Instance,  owing  to  the  necessity  of  working 
to  grade.  The  writer  and  the  contractors  made  a  joint  estimate 
of  the  time  required  to  do  the  work.  As  the  approximate  dally 
expense  was  known  within  fairly  narrow  limits,  this  afforded  the 
most  equitable  basis  of  coat. 

Seventy-flve  working  days  was  agreed  upon  as  suOIcIent  time 
to  complete  the  work.  This  was  to  include  lost  time  on  account 
of  repairs,  setting  deadmen,  moving  lines  and  blocks,  and  moving 
machine  from  one  position  to  another.  During,  and  upon  com- 
pletion of  the  work,  the  following  data  wore  obtained : 


*  Abstracted  from  Eiiglneerlng  h'ti 
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Dally  Expenses 

1  Winctaman .*. . .  lE.OO 

2  Helpera  O   K.60 6.00 

1   Horse  (tor  riovIdk  lines,  etc) l.DO 

133.33  kw-tir.  ®  2U  cents t.OO 

MaklnK  a  totAl  dally  cost  ul 114.00 

Time  Required 

No.  days  actually  scraping 02 

No.  days  moving  lines  and  wlncti  and  making 

repairs    10 

Maklnn  total  days  worked 73 

No.  working  days  In  which  no  work  was  done  10 

Making  elapsed  working  time  days 82 

12    days    &    tl4.00 M. 008.00 

Repairs,  materials  only 3E.0O 

4-tiorse    team,     man    and    scrap«i,    surfacing 

street  grade,   1  day 10.00 

GOO   ft.   second  hand,   lU-ln.  haaling  line S4.00 

600   [t.   second  hand,    Tt-ln,   back  line 80.00 

Depreciation  at  10  per  cent ISO.OO 

Making  a  total  cost  or tl,2S7.09 

In  the  foregoing  flgures,  as  will  be  noticed,  a  charge  Is  made 
against  the  lob  for  the  full  cost  of  the  ropes.  In  doing  tliis,  the 
Job  Is  being  charged  with  a  little  more  than  Is  really  legitimate, 
SB  the  sane  ropes  are  good  for  probably  two  to  three  thousand 
yards  additional.  Alao.  the  depreciation  charge  Is  probably  lib- 
eral, as  there  la  very  little  severe  near  and  tear  on  anything  but 
the  scraper. 

A  close  tally  was  kept  of  the  number  of  trlpa  made,  or  toads 
hauled,  and,  from  time  to  time,  the  loads  were  measured.  An 
average  of  Hi  cu.  yd.  per  trip  Is  believed  to  be  very  nearly 
correct.  The  total  amount  of  material  moved,  based  on  the 
number  of  trips  made,  was  16.SO0  cu.  yds.  The  actual  cost  per 
cubic  yard  was  thus  8.2  cents. 

For  the  02  days  of  actual  scraping,  the  average  running  time 
was  seven  hours  per  day. 

Average  length  of  haul  176  ft. 

Average  day^s  duty 247  ciL  yds. 

Largest   day's   duty    i 42B  cu.  yds. 

Average  hourly  duty  36.3  cu,  yds. 

The  equipment  consisted  of  a  winch,  motor,  transformers,  drag 
scraper,  hauling  and  back  lines,  and  snatch  blocks.  The  winch 
was  of  the  type  commonly  used  on  gold  dredges,  Having  been 
taken  from  a  dismantled  dredge.  It  was  driven  by  a  60-h.  p. 
motor,  through  one  belt  and  two  gear  reductions,  giving  a  rope 
speed — both  lines — of  about  130  ft.  per  minute.  There  Was  but 
one  drum  on  the  winch,  having  a  central  flange  to  separate  the 
ropes.  The  hauling  speed  proved  a  very  satisfactory  one,  but  the 
return  rope  should  have  been  speeded  up  to  at  least  160  ft.,  and 
possibly  would  have  worked  aattsfactorlly  at  17G  ft  per  minute. 
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In  fittlngr  up  the  winch  for  the  scraping  work,  the  orisinal  cast- 
iron  frame  waa  discarded  In  favor  of  a  mucti  Ilgbter  timber 
frame,  In  which  slilds  were  made  a  part  of  the  maclilne.  For 
transmittins   power   from    the   tranaformers    to   the    motor,    an 

armored  three-conductor  cable  was  used.  This  permitted'  the 
winch  to  be  moved  about  the  field  with  its  own  power,  and  made 
unnecesaary  any  movinK  of  transformsra.  During  the  execution 
of  the  worit,  the'  winch  was  moved  twice,  that  la,  had  three  posi- 
tions. Including  the  original. 

The  tranaformere  were  not  disturbed  after  being  oflglnally 
connected,  as  the  nature  of  the  ground  permitted  the  selection  of 
a  location  wKhln  reach  of  the  several  positions  of  the  winch 
The  power  company  made  no  extra  charge  for  running  the  neces- 
sary  pole   llnf—BOme   five   or   ali   hundred   feet — and   connecting 


Fig.  168.    Section  Through  Bucket  Uied  on  Electric  Drag  Scrapar. 

Inside  measurements  were  ISxlS  In.  and  It  was  12  ft  wide.  A 
little  experimenting  was  necessary  at  the  beginning  of  the  worIt 
to  determine  the  correct  angle  at  which  the  ball  Irons  should 
be  set.  It  was  found  necessary  to  malce  one  or  two  changes  of 
this  angle  during  the  progress  of  the  woric,  owing  to  different 
conditions  of  ground  and  material.  The  planliB  were  well 
Strapped  together  with  bar  steel,  and  the  ends  were  of  steel 
plate.  One,  and  some  of  the  time  two,  pieces  of  rail  were 
fastened  to  the  top  of  the  scraper  for  added  weight.  Both 
hauling  and  back  lines  were  second-hand  mine  hoist  ropes,  in 
very  good  condition,  but  discarded  for  mine  use  In  compliance 
with  state  raining  laws.  With  the  exception  of  one  or  two  small 
portions  ot  the  work,  the  hauling  line  ran  over  only  one  snatch 
blocii,  while  the  back  line  ran  over  three  blocks  a  large  portion 
of  the  time.  A  fairly  liberal  use  was  made  ol  deadmen.  It  being 
more  economical  than  to  move  the  winch. 
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HANDLES 


Shovel,    bent  and    rtvet 


spade  and  scoop  handlAs  are  as 

4W-ft.,  ahovel.  bent J2.40 

t^i-tt.,  spade,  bent 2.10 

414-rt.,  scoop,  bent 2.40 

iH-tt..  Hhovel,  stralKht,  Maynard  pattern 2.10 

Ualleable  "t>"  with  wood  head  and  malleable  fork  and  socket 
can  be  bought  for  11.00  per  dozen.  Malleable  "D's"  wltb  Iron 
head  cost  ft. 25  per  dozen. 


hammer,  adze  eye,  14-ln.. 

tins  hammer,   l_Z-ln 


Lcksmlth,    18-ln., 


Hatchet,  broad,  IG-In 60 

The   above   are   for  second   growth   hickory   with   wax   flntsh, 

clear  and  white,  and  free  from  all  Imperfections.  They  are 
packed  S  dozen  to  the  ease.  The  net  prices  for  hickory  aie 
handles,  both  single  bitted  and  double  bitted,  ii  In.  long,  are 
12.46  per  dozen  for  extra  grade  and  tl.2G  for  No.  1  grade.  Rail- 
road pick  handles,  SB  In.  long,  can  be  bought  at  t2.S8  per  dozen 
for  extra  grade  second  growth  hickory,  at  12  for  second  growth 
ash,  and  at  Jl.SO  for  second  growth  hickory,  plain  finish.  The 
net  prices  for  sledge,  tool  and  maul  handles  are  as  follows: 


Qrub  hoe  handles,  3A  In.  long,  of  second  growth  hickory,  with 
wax  finish,  can  be  bought  for  (2.90  per  doien.  Adia  handles  can 
be  bought  for   tZ.G2  per  dozen. 

Oroaa-Ont  law  SuUaa.  Supplementary  for  one  man  saw,  |1.00 
per  dozen. 

One  man 11.86  per  dox 

Bind  handles    8   to   2E    cents    per  pair 


A  light  KHrdener's   tootti   harrow,   with  runners  on  the  upper 


With  25  teeth je.Oi 

With   so  teeth 6.B( 


/  ot  siinple  but  strong  construction 


With  16   tfteth,   for  one  horse    (8,00 

With   18   teelh,   Cor  one  horse,  heavy 6.2B 

With   23   teeth,   for  two  horses    7.00 

A  hinge  harrow  with  runners  on  the  reverse  side,  made  In  two 
sections  hinged  together,  has  40  teelh  and  costs  fi.SO. 

A  steel  disc  smoothing  harrow,  with  a  frame  9  ft.  S  In.  by  fl  ft., 
hss  4  sets  of  rollers  and  GS  discs,  8  In.  In  diameter.  Price,  $17.00. 

A  flexible  disc  or  cutaway  harrow  of  steel,  regulated  from  the 
drlver'B  seat,  costs  as  follows: 

Two  horse,  with  twelve  12  to  IB-Inch  discs.  «  feet  wide 120.00 

Whiffle  trees  and  neck  yoke. l.BO 

A  tooth  harrow,  original  cost  t2G.OO.  averaged  for  repairs  for 
3  months,  tl.30  per  month.  Cultivators,  which  cost  }12.00  to 
115.00   when  new,  averaged  tl.05  pcr  month  for  repairs   during 
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Fig.  160.     A  Portabia  Oraval  and  Sand  Haatar. 
gravel  or  atone  drops  from  one  shelf  to  another  and  ia  heated  by 
a  Are  built  beneath.     It  will  dry  gravel  or  atone  up  to  2  In.  In 
size,  but  cannot  be  uaed  for  drying:  aand. 

Capacity         Weight 
No,  Cost     Tana  per  Hour       Lba.  E>eUvered 

1    I2B0  e  l.flOO  At  once 

2    226  E  1,240  10  days 

3     200  4  l.OaS  10  days 

4     176  3  77B  10  days 

A  portable  beater  for  warming  etone  for  bituminous  surfacing 
of  highways  (Fig.  161),  which  may  be  had  arranged  with  a  self- 
contained  batch  miier  and  binder  melting  lank,  conBlBta  of  a 
revolving  steel  cylinder  with  concentric  walls,  engine  and  an  Oil 
heater  with  compressor  for  vaporizing  the  fuel,  all  mounted  on 
heavy  steel  trucks.  This  machine  has  a  capacity  of  160  cu.  yds. 
per  day,  heating  atone  to  250°  F.  It  can  be  heated  by  coal,  but 
this  is  not  recommended.  It  consumes  1  gallon  of  oil  or  10  lbs. 
of  coal  per  hour.  Weight  with  engine,  22.600  lbs.;  price,  13,000; 
weight,  without  engine,  20,000  lbs.;  price,  12.600.  Equipped  with 
mixer  and  heating  tank  tor  bitumen,  (1,000  extra. 

seo 


BBATER9 


SSI 


This  machine  may  siso  be  obtaJned  In  the  larKC,  semi-portable 
type  for  t^.SGO,  without  engine  or  mixer. 

A  combination  sand,  stone  and  water  heater  la  herewith  llliia- 
trated  (Fls.  16IA).  It  was  used  to  heat  the  materials  used 
la  constructing  concrete  culverts  on  the  New  York  Central  & 
Hudson  River  R.  R.  It  conalata  of  a  semi -cylindrical  sheet  of 
steel   10  It.   long  and  2    ft.   IDgh       One  end  of  the  arch   la  closed 


Fig. 161. 
Is  erected  on  top.  On  the  o.ther  end  a 
water  tank  having  a  capacity  of  97  gallona  and  with  a  radia- 
tion of  13  R<]iiare  feet  Is  constructed.  A  wood  Are  Is  built  undei 
the  work  and  the  aand  and  gravel  to  be  heated  are  heaped  on 
the  top  and  sides.  It  weighs  l.ZOO  lbs.  and  can  be  built  foi 
about   1 6  0.00. 
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KOrtar  UiA  Bilok  Xod>.  The  net  prices  far  wooden  mortar 
and  brick  hods  In  quantities  at  ChlcsKo  are  as  followe:  Mortar 
bods,  carrying  lEO  lbs.,  SO  to  90  cents  each,  or  |S  to  |9  per  dozen; 
wooden  brick  hods,  carrying  90  Iba. :  SO  to  70  cents  each,  or  tS  to 
IT  per  doxen.  The  hods  have  tin  lined  shoulder  blocks  and 
rough  hickory  handles.  Bteel  mortar  and  brick  bods  can  be 
bought  at  the  following  net  prices  at  Chicago:  Brick  hods, 
Z3x7il0  In.,  weighing,  with  handle,  about  S  lbs.,  |1  each,  or  flO 
per  dozen;  mortar  hods,  £4xll%xl2  Id..  welghlDg,  with  handle, 
about  11  lbs.,  ll.SO  each,  or  fl2  per  dosen. 


The  net  prices  at  Chicago  for  garden  or  field  hoes,  torgeil  from 
the  best  hoe  steel,  with  i'A-tt.  selected  white  ash  handles  and 
TU-ln.  blade,  are  %t.Z6  per  doz.  for  hoes  with  solid  socket  and 
13,90  per  doz.  for  hoes  with  solid  shank.  Grub  hoa^  adze  eye, 
can  be  bought  at  the  following  net  prices: 

No.  Weight.  Lbs.         Size,  Ins.  Price,  Siach  per  Doi. 


tS.>5 


OAmsnr  o»  raxoD  aom. 

Contractors'  special  caisson  grub  hoes,  heavy  pattern,  E  lbs. 
weight,  4>4xim-in..  can  be  bought  at  the  net  price  of  60  cts. 
each,  or  }S  per  doz,;  an  extra  heavy  pattern  for  hard  pan,  8  lbs. 
In  weight  and  3x12  ins.  In  size,  can  be  bought  at  the  net  price 
of  11, 60  each,  or  (16  per  doz. 

Morter  Boa*.  The  following  are  net  prices  at  Chicago  for 
mortar  hoes  forged  from  best  hoe  steel,  with  8  ft.  selected  white 
ash  handles  and  solid  shanks, 

Mortar  hoea,  weighing  AS  lbs.  per  dozen.  EG  Cts.  each  or  16,75 
per  doien;  mortar  mixing  hoea  with  two  holes,  GO  cts,  each  or 
tS,25  per  dozen. 

Stone  Mooka.  Hop  or  stone  hooka  in  quantities  can  be  bougUt 
at  Chicago  at  the  following  net  prices:  4-tlned,  diamond  backed, 
extra  heavy  hook,  6  ft.  handle,  at  |9  per  dozen;  4-tlned  diamtmd 
backed,  light  hook,  4^   ft.  handles,  at  |G.SO  to  tS.SO  per  dozen. 


Material  el»vators  conatnicted  so  that  one  platform  la  movlin 
up  at  the  same  time  that  the  other  Is  moving  dowo  are  built  of 
wood  reinforced  with  Iron.  The  price  Includes  all  the  necessary 
sheaves  and   H-ln.  6x1$  cruolblv  steel  rope. 

Length  of     j— Weight  In  Lba. — , 


The   Bl»eB,    prices,    etc.,    below    are    those   6t   a   bucket,    rope, 


Capacity.  Cu.  FL 


40 


1,250 


I  70.00 
75.00 
lOO.OO 


The  following  prices  a 


of  a  hoist  which  was  used  to 
ucket  17G  ft.  aboTe  the  mixer. 
The  round  trip  was  made  In  3fi  seconds,  100  cu.  yds.  were  actually 
raised  In  10  hours,  using  a  hoisting  engine  having  a  speed  of 
300  R.  per  minute. 

3E3 
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Bucket.  300  rt.  or  rope  and  friction  clamps flEO.OD 

Tower  to  197  ft.  high  complete 45i).0u 

Steam  41nch,  new  fiGO.Ot 

The  followlnB  prices  are  those  of  a  Uolst  complete,  Includlns 
gajsollne  cnBlne.  winch  and  all  flttlnKa- 

CapHclty,  Lbs.  Engine  H.  P.  Speed  Price 

eOO  2W  ,jn„   ,      jjo   f,   .  1376.00 

8.000  G  iperminuie        j  886.00 

A  contractor's  or  builder's  portable  material  elevator  furnished 
with  an  overhead  horse  made  of  strong  pine  supporting  the 
upper  sheaves,  and  strongly  braced  and  having  two  cages  With 
ash  plalforma  4iS  ft.  in  size,  coata  complete  with  the  necesBary 
%-ln.  rope  for  the  four  wire  guldea  and  K-ln.  hoisting  ropA  as 
follows : 

BO-fL  Quldes 1100.00 

7B-ft,  Guides 140,00 

80-fL  Guldea 146.00 

90-ft.  Quldes 160.00 

100-ft,  Guldea , 1B6.00 

120-ft.  Quldes 17G.00 

A  builder's  hand  power,  double  acting  hand  elevator  with  & 
capacity  to  a  height  of  four  stories  of  20.000  to  80,000  brlok  In 

ten  hours.  Space  required,  3  ft.  6  Ins.  x  3  ft.  3  Ins.  Cach  Cage 
carries  2  hods.  Price  complete  with  overhead  horse  and  sheave, 
winch,  2  cages,  lower  sheaves,  rope  for  hoisting  and  guides,  10 
brick  hods  and  B  mortar  hods.  tlSO.OO. 

The  labor  cost  of  unloading  and  building  an  elevator  tower  60 
or  SO  ft.  high,  and  placing  In  condition  ready  for  work,  la  about 
}G0  or  too.  with  an  extra  charge  of  about  tl  for  each  additional 
foot  In  height. 


AiTTOKATia  oomnuTB  so££aB  xonr. 

This  ooncrete  elevator  Is  carried  under  the  mlier  at  the  bottom 
and  dumped  Into  a  hopper  at  the  top.  these  movements  being 
positive  and  automatic.  The  bucket  is  controlled  by  steel  guide 
angles  bolted  to  top  and  bottom  ends  of  vertical  wooden  guides, 
whose  direction  controls  the  position  of  the  bucket  when  being 
filled  or  dumped.  The  tower  Is  constructed  of  wood  throughout. 
Complete  equipment  includes  bucket,  wire  rope  sheave  in  bucket 
ball,  and  set  of  E  angle  guides. 


Weight 


^--i:: 


This  Is  a  platform  elevator  with  a  detachable  automatic  con> 
orate  bucket.  With  the  bucket  removed  the  frame  Is  large  enough 
to  carry  wheelbarrowa  or  carts.  Complete  equipment  Includes 
elevator  Crame  and  bucket  aaaembled  with  wire  rope  sheave  In 
ball  oC  frame.     Wooden  guides  control  the  dumping  of  the  bucket. 


Capacity  Weight 


Wire 


ri? 


Hoisting  frame  only,  $34.60,  weight  43E  Ifos. 


BEOBzrara  Horn 


These  hoppers  a 
to  the  dump  la   great,   as   thi 
They  are  easily  set  In  place. 


Dimension 
Capacity, 

a  and  prices  of  ho 

ppers  with  gate: 

Cu-FL 

Weight.  Lbs, 

Qate  Opening 

S4 

42 

13x8   n. 

lES.EO 

SO 

4e 

12i3   n. 

83.00 

40 

S3 

12x8   n. 

72.00 

S4 

72 

12x8    n. 

86.B0 

H«pper  gftte  only  tll.70:  weight  EE  lbs. 

For  use  particularly  In  connection  with  the  foregolnc 


DIMENSIONS— OVERHEAD  SHEAVE  SET. 


DIam.  of 

Sheave 
(Ins.) 


DIMENSIONS— BOTTOM  SHEAVE   SET. 


DIam,  of 

DIam. 

Weight 

of  Shaft 

per  Set 

Size  Wire 

(Ins.) 

(Lbs.) 

Cable 

Price 

!? 

3« 

»-!?■ 

tS'.eo 

The  concrete  Is  usually  elevated  by  hoist  to  a  hopper  placed  at 
the  proper  height  to  give  sufficient  fall  or  head  to  the  line,  the 
chute  leading  oft  from  this  hopper  by  the  special  "Hopper  End 
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70S  Cloeed  Chute  

710  Closed  Chute _. 

.806  Open  Chute 5' 

■■■"■  Open  Chute •■" 

Flexible  Chute 

.722  Bitra  Flexible  Joints 

Hopper  End  Section   


72«     Remlxer 

ITBO     Chute   Hooka 

Spouting  made  of  No.   H  blu. 


annealed  steel  plate.     Allow  S 


HOISTS  SSI 

Section"  attached  to  the  hopper  gate.  The  Jolnta  are  made  by 
Insertlhs  the  end  of  one  chute  Into  the  end  of  another  with  three 
chains  on  one  chute  and  tbiee  correapondlnK  hooks  on  the  other. 
The  diameters  of  the  chutes  are:  Open,  T\  Ins.;  closed,  S%  ins. 
The  ball  of  the  chute  Is  hung  over  "Chute  Hooka"  tied  to  the 
ends  of  small  ropea  running  through  blocks  fastened  to  a  cable  at 
distances  correepondliig  to  the  length  of  chute  to  be  Used.  This 
makes  coay  the  adjusting  of  the  slope  of  the  chute,  and  relieves 
the  Joint  of  all  strain.  The  "Turning  Section"  and  "Swivel  Sec- 
tion" are  used  for  sharp  turns  or  feeding  dependent  lines.  The 
concrete  la  spread  by  the  "Flexible  Chute  Section"  the  upper 
end  of  which  le  attached  to  a.  "Swivel  Section."  If  found  desir^ 
able,  the  concrete  Is  dropped  from  the  end  of  the  line  through 
the  "Hemlier,"  where  tho  throwing  of  the  concrete  against  tho 
Bide  of  the  boi  sets  up  a  rotary  movement  In,  and  ensuing  re- 
mixing of  the  maaa.  This  box  may  also  be  used  as  a  head 
chute  to  receive  the  concrete  direct  from  the  mixer  .when  the 
work  Is  below  grade. 

The  Inclination  of  the  chute  at  the  hopper  should  t>e  about  (E°. 
The  subsequent  grade  Is  determined  by  the  consistency  of  the 
mixture,  the.  head  available  and  the  necessities  of  the  work.  The 
minimum  grade  should  be  about  25°,  averags  3Ei°,  and  maximum 
ED°.    With  the  closed  chute  a  better  head  can  t 
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HOISTING  TOWEBS 

A  wooden  tower  was  used  for  placing  the  concrete  In  a  grand 
Bland  built  at  the  University  of  Chicago.  The  grand  stand 
waa  48i  ft.  long  by  114  ft  wide,  and  It  was  neceaaary  to  move  the 
tower  tour  tlmea  In  order  to  place  all  the  concrete.  The  tower 
waa   72  fL   high  and   8zS   ft   In  aecUon    (See   Fig-   ISl).     A   % 


*-!^  ^^3  =  —  3j 


Fig.  164.     Movable  Wooden  Tower  for  Concrete  Chutlng  Sy*tem. 
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eu.  yd.  mixer  wae  set  on  the  bottom  framework  of  the  tower  so 
that  It  would  discharge  Into  a  bucket,  which  In  turn  elevated 
the  concrete  to  a  hopper  on  the  side  of  the  tower,  tO  ft.  above. 
The  chutes  were  of  the  open-trough  type,  10il2  Ins,  In  elzo,  of 
galvanlied  Iron,  and  were  HUBpended  from  cables  run  from  tho 
tower  over  the  grand  stand.  The  tower  was  placed  on  B-ln.  wooden 
rollere  placed  on  a  plank  runway,  power  for  moving  being  sup- 
plied by  B  cable  from  the  hoisting  engine.  Six  men  were  re- 
quired to  place  rollera,  runwa;  and  cables  while  moving.  A 
move  of  60  ft  occupied  about  4  hours.  The  cost  of  the  tower. 
Including  labor  and  material  for  erection  and  labor  for  dla- 
mantllng  was  about  ($00. 

OOWVABZflOV  BBTWBBH  TOmnUT  OV  BTBBl  ASS  VOOS. 

The  cost  of  a  wooden  tower  la  about  leoo.  If  we  flgure  that 
It  will  be  good  for  only  one  lob,  that  Job  must  be  large  enough  to 
warrant  the  expenditure  o(  }aoa  to  avoid  using  the  ordinary 
wheelbarrow  method.  The  dillerence  In  cost  of  placing  concrete 
by  the  two  methods  Is  usually  about  TB  cts.  per  cu.  yard  Of 
concrete  ao  that  If  we  have  a  Job  containing  more  than  800  cu. 
yds.,  or  say  1,000  cu.  yds.,  the  chutlng  syatem  will  be  the  more 
economical.  If  the  tower  Is  buflt  carefully  and  ao  that  It  may 
again  be  erected  on  other  work  It  will  pay  to  build  one  for 
smaller  Jobs.  It  will  coat  about  1800,  however,  to  erect  such  a 
tower  on  any  Job,  so  that  on  a  Job  containing  less  than  200  cu. 
yda.  It  would  not  be  practicable  to  use  a  tower,  especially  a 
tower  of  such  size. 

There  will  be  no  difference  In  the  coat  of  concreting  as  between 
wooden  and  steel  towers,  as  their  operation  Is  practically  the 
aame.  The  difference  in  first  cost  la  the  main  eonstderatlon  and 
for  towers  T5  ft.  high  this  la  about  (400.  The  Wooden  tower  can 
not,  however,  be  expected  to  maintain  its  rigidity  for  more  than 
a  half  dozen  Jobs  and  there  la  no  doubt  that  tf  a  permanent 
tower  Is  desired,  a  steel  tower  will  be  more  economical  than  a 
■woaien  tower  after  five  or  six  Jobs  bare  been  buUt.  This  is  very 
well  Illustrated  by  comparing  the  coet  of  setting  up.  Aaauming 
that  the  cost  of  the  erection  of  the  wooden  tower  Is  |20D  and 
the  cost  of  erecting  the  steel  tower  Is  flDO.  we  have  added  |800 
to  the  original  cost  of  the  wooden  tower  by  the  time  it  haa  been 
erected  forlts  fifth  Job.  The  money  Invested  In  It  then  is  |600-|- 
(800  or  11,400.  By.  the  time  the  ateel  tower  Is  erected  for  Its 
firth  Job  the  money  Invested  In  it  is  (1,000  +  (400  or  (1,400.  an 
equal  amount  to  that  invested  in  a  wooden  tower.  The  wooden 
tower  may  still  be  In  fair  condition  but  It  Is  reasonable  to  believe 
that  the  steel  tower  will  remain  in  good  condition  Cor  a  much 
longer  time  and  It  will  cost  only  about  half  as  much  to  erect 
Wo  may  aaaume.  therefore,  that  a  portable  wooden  tower  Is 
economical  for  Joba  above  1,000  cu.  yds.  and  until  it  ha."  been 
erected  five  times,  and  that  a  portable  steel  tower  would  be  more 
economical  if  its  use  is  contemplated  for  more  than  five  Jobs. 
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ThB  flret  towers  used  for  hoisting'  concrete  were  naturally  of 
wood  uid  were  locAted  entirely  wltbln  an  area  to  whlcb  chutes 
could  be  run  In  all  dlrecllons.  L^ter,  auiiHary  towers  were  used 
In  connection  with  very  high  main  towers  to  carry  concrete  to  a 
oonslderable  dlBlance,  tble  distance  always  being  controlled  by  the 


Fig.  16S.    View  of  Concreting  Tower, 

angle  of  the  chute  (about  £3°  to  SO'),  and  the  height  of  th«  main 
tower.  The  steel  tower  was  primarily  substituted  for  the  wood 
tower  to  provide  a  permanent  "knock  down"  structure  which  could 
be  used  over  and  over.  Its  rigidity  as  compared  with  the  wooden 
t«w«r  has  finally  led  to  the  portable  feature.    Tbia  feature  makeB 
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the  steel  tower  more  economical  than  wooden  towers  as  auilllary 
towers  and  also  makes  the  steel  tower  more  economical  than  a 
fixed  wooden  main  tower  under  the  coDdltlODa  Illustrated  in  Fig. 
ISE,  which  pictures  the  construction  of  a  thirty-stall  concrete 
roundhouse  tor  the  Lake  Shore  &  Michigan  Southern  Railway, 
and  1b  deacrtbed  In  Engineering  and  CoMracting,  August  2,  1912. 
Here,  it  was  at  (irst  planned  to  build  three  wood  towers  for  the 
construction  of  this  roundhouse,  which  la  106  ft.  in  diameter. 
These  were  estimated  to  cost  at  least  }2,200,  as  against  tl,000 
for   a   single  steel   tower,    which   could  be   moved   from  place    to 

Other  towers  built  for  this  purpose  will  no  doubt  be  improved, 
as  the  experience  with  this  one  has  shown  to  be  advisable.  A 
swivel  post  should  be  placed  at  the  top  to  fasten  the  guys,  so 
that  the  tower  may  be  turned  around  more  easily,  and  probably 
some  sort  of  truck  placed  underneath  would  facilitate  the  shifting 
of  the  tower. 

Figure  186  shows  the  construction  of  the  tower  which  Is  78 
ft.  high.  The  steel  work  is  carried  on  wooden  skids  which  lie 
across  two  railway  rails  forming  a  truck.  On  the  bottoms  of  the 
skids,  where  they  rest  on  the  rails,  are  steel  plate  shoes  which 
are  fitted  with  clamp  butts  for  anchoring  the  tower  to  the  rails. 
The  tower  Is  also  guyed,  the  guys  running  through  blocks  at  the 

Referring  to  Fig.  165.  it  will  be  seen  that  attached  to  the 
tower  Is  a  main  spout  60  ft.  long  consisting  of  a  U-shaped  trough 
ID  Ins.  across  at  the  top  and  10  ins.  deep,  made  of  galvanized 
sheet  Iron.  This  trough  Is  open,  except  at  its  lower  end,  where  it 
discharges  Into  the  30-ft.  swivel  pipe  leading  to  the  forms.  The 
concrete  can  be  spouted  95  ft  with  this  arrangement  of  110  ft. 
with  an  extension  pipe,  which  is  kept  at  hand.  This  trough  la 
supported  by  a  light  steel  truss,  whlob  Is  shown  In  the  photo- 
grHih.  A  special  feature  Is  the  support  of  this  spout  and  truss 
by  a  40-ft  boom  which  is  rigged  from  the  top  of  the  tower  and 
held  In  place  by  a  steel  cable  running  to  a  winch  placed  at  the 
foot  of  the  tower.  The  construction  of  the  trough  on  top  of  the 
truss  is  such  that  the  wearing  parte  may  be  easily  removed  and 
replaced  without  disturbing  the  truss  Itself. 

A  VoKTAB&E  nan  tos  loxxva  avu  oovTsmra  oov- 

OBBra  VOB  POWBATIOV  WOXXi  ULBOB  COSTS 
OV  38,000  on.  TDM.  OF  WOBZ.* 

The  accompanying  photograph  (Fig.  166)  illustrates  a.  portsble 
concrete  mixing  and  conveying  plant  which  was  used  by  the  Great 
Lakes  Dredge  &  Docks  Co.  On  foundation  work  for  a  blast  fur- 
nace plant  near  Chicago.  The  concrete  plant  Is  built  on  a  plat- 
form 20  ft.  square  which  Is  mounted  on  rollers.    On  the  platform 

•  Data   taken   from  a  table  appended   to  paper  by  Victor  Win- 
"    presented  to  Western  Society  of  Engineers  on  June  1,  ISll, 
9hed  In  engineering  and  Contracting  July  E.   1811. 


ett,  pret 
ubTl^ed 
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a  TG  h.  p.  horliontal  boiler  la  mounted  which  furnishes  steam  for 
the  operation  of  the  Hanaame  mixer  and  Lldgerwood  hoist.  The 
1-yd.  mixer  la  placed  near  the  rear  of  the  platform  and  a  hopper 
bin  la  erected  above  it,  w^ich  has  a  capacity  of  10  cu.  yds.  of 
stone  and  5  cu.  yds.  of  aand.  The  blna  were  tilled  from  cars  on 
a  parallel  track,  by  means  of  a  locomotive  crane  and  clamah^l 


Fig.  168.    View  ot  Portable  Mixer  and  Conveyor  Uietf  for  MaMlve 


bucket.  Storage  Is  provided  for  EOO  bags  of  cement  on  the 
platform  at  one  aide  of  the  mixer.  The  material  from  the  storage 
bins  la  dumped  into  a  1-yd.  batch  hopper.  From  the  mixer  the 
concrete  la  delivered  to  a  Ranaome  tower  bucket  which  la  raised 
T6  ft.  and  delivered  Into  the  chute.  The  chute  consists  of  a  12- 
In.  galvanized  pipe,  supported  by  two  80-It.  booms.  From  the 
ends  of  the  booms  lines  run  to  equidistant  points  on  the  chute 
thus  aupportlng  it  uniformly  and  keeping  it  in  a  straight  line. 
The  booms  are  swung  horlsontaliy  over  the  work  by  hand.  The 
lower  60  ft.  of  pipe  la  made  in  movable  lengtha  of  S  ft.  The 
plant  Itself  Is  pulled  along  on  ita  roilera  by  attaching  a  line 
to  a  deadman  and  taking:  it  in  on  the  hoist. 

The  concrete  work  conaisted  of  foundatlona  for  power  house 
and  blast  furnace  buildings.  The  work  waa  started  in  1»10  and 
continued  through  the  winter  and  spring  of  1911. 

The  work  on  the  blaat  furnace  building  waa  massive  c 
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work,  the  blast  furnace  foundations  canglstlng  of  c 
SOiTO  ft.  square,  and  having  a  flreSrick  core  averaging  2S  ft 
In  diameter.  There  were  10,809  cu,  yds.  of  concrete  placed  at  a 
complete  labor  cost  as  given  below: 

Sq.  ft  forma  i»er  cu.  rd T.GT 

Sq.  ft  footing  EUrfaca   (no  forms) 8.61 

Total   days   work 110 

Actual  concreting  time,  days 83 

Labor  days  of  BTiours 6,020 

Concrete  placed  per  day  of  concreting  days  (yds.) 123 

Concrete  placed  per  day  of  total  time  (yds.) 98.S 

Labor  coat  per  cu.  yd.  per  day  per  man |       0.48  . 

Total  coat  per  cu.  yd I      1.4S 


The  work  on  the  hot  blast  stove  and  boiler  f 
massive  work.  Including  10,064  cu.  yda.  of  concrete  placed  during 
t  the  following  cost:  '• 


Bq.  ft.  form  surface,  per  cu.  yd 9.74 

Sq.  ft.  surface  without  forms,  per  cu.  yd 16.1 

Total    days  work Til 

Total    days    concreting BT 

Total  labor  days  of  9  hours 3,9TT 

Concrete  per  day  of  total  time  (yds.) 128 

Concrete  placed  per  day  of  concreting  time  (yds.) 172 

Cost  per  cu.  yd.  per  man,  per  day t       0.10 

Total  labor  cost  per  yd t      1.24 

Tills  work  was  done  In  the  winter.  The  power  house  founda- 
tions consisting  of  light  piers,  floors  and  some  massive  piers. 
Including  In  all  some  3.T33  cu.  yds.,  were  placed  as  follows: 
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aa,  ft.  lorm  surface  per  cu.  yd 12.8 

Sq.  ft.  Burtace  without  formB,  per  ou.  yd. 14.4 

Total    days    work 7B 

Total  days  concreting SB 

Total  labor  daya  of  9  hours 2,310 

Tda.  concrete  per  day  of  total  time 4S.6 

TdB,  concrete  per  day  of  concreting  time 103. B 

Coat  per  cu.  yd.  per  man  per  day t       0.62 

Total  cost  per  cu.  yd f      2.02 

The  casting  machine  building  foundations  were  built  In  the 
spring.  These  conaiated  of  light  plera  and  walla  amounting  in  all 
to  1,2£B  cu.  yds.     This  concrete  contained  no  reinforcement. 

Sq.   ft  form  surface  per  yd 14.2 

Sq.   ft.  surface  without  forms 

Total  daya  work 17 

ToUl   days    concreting 14 

Total  labor  daya  of  9  houra 32i 

Tda.  concrete  per  day  of  total  time 72 

Tde.  concrete  per  day  of  concreting  time 8T.B 

Coat  per  cu.  yd.  per  man  per  day , I0.7B 

Total  cost  per  cu.  yd (2.32 

The  work  on  the  wharf  conaiated  of  3,344  cu.  yds.  of  c 
in  masBlve  work.  Two  rows  of  piles  were  capped  with  c 
forming  a  baae  for  the  walla  supporting  the  rails  of  the  unload- 
ing crane.  Thla  work  was  done  in  the  winter  and  early  springi 
The  data  on  the  work  are  as  follows: 

Sq.   ft.  form  aurface  per  cu.  yd. : ; S.l 

Sq.  ft.  surface  without  forms,  pec  cu  yd .' 

Total  days  worked    > 24 

Total  days  concreting   20 

Total  labor  days   1,290 

Tda.  of  concrete  per  day  o(  total  time 139 

Yds.  of  concrete  per  day  of  concreting  time .     167.6 

Cost  per  yd.  per  day  per  man }      0.39 

Total  cost  per  yd t      1.21 

The  conatructlon  of  the  piers  for  the  steel  trestle  consisted 
of  moderately  heavy  work  amounting  in  all  to  6,971  cu.  yds.  of 
concrete.  The  work  was  done  In  the  Winter  and  the  chuting 
system  was  not  used.  Instead  the  concrete  WaiB  delivered  in 
hand  pushed  Koppel  cars  of  1  cu.  yd.  capacity. 

Sq,  ft.  form  surface  per  cu.  yd 8.S9 

Sq.  ft.  surface  without  forms,  per  cu.  yd 14.1 

Total   days    worked    TO 

Total   days   concreting SZ 

Total   labor  days 3.900 

Yds.  concrete  per  day  of  total   time lOO 

Yds,  of  concrete  per  day  of  concreting  time 113 

Cost  per  yd.  per  day  per  man t      O.BB 

Total  cost  per  cu.   yd t      1.74 

The  general  averages  and  totals  taken  from  the  above  data 
furnish  the  following: 

Total  yds.  concrete  placed 3fl,14S 

Sq.  ft.  forms  per  cu.  yd 9.0 

Sq.  ft.  concrete  surface  without  forms  (per  yd.) 13.0 
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Total  daya  worked  ITS 

Total  days  concreting J77 

Total  labor  days  of  »  hours 1T,41» 

Yds.  concrete  placed  per  day  of  total  time 1IS.G 

Yds.  concrete  placed  per  day  of  concreting  time ISO 

Cost  per  yd.  per  man  per  day I  0.4B3 

Total  average  coat  per  cu.  yd f  1.19 

Included  In  the  above  labor  costs  Is  the  placing  of  600,000 
lbs.  of  steel  reinforcement,  or  about  14  Iba.  per  cu.  yd.  of  concrete, 
and  the  labor  for  erectlns  and  dlsmantllnK  the  plant  for  handling 
the  concrete.  The  rata  of  wagea  paid  averages  10.344  per  man 
per  hour  iDOludlns  the  entire  force  employed. 


c.y  Google 
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HOaSES  AND  MULES 


Th8  price  of  horses  and  mules  varifea  very  greatly  with  the 
locality,  Beaaon  of  the  year  and  also  from  year  to  year.  Gen- 
erally speaking;,  a  Eood  horse  or  mule  costs  from  |Z0O  to  t3E0. 
A  mule  weighing  1,100  lbs.  will  do  as  much  work  as  a  horse 
weighing  1.400  lbs.,  and  Is  lesa  liable  to  sickneas,  can  stand 
harder  treatment,  and  eats  slightly  less  than  a  horse.  Twenty- 
eight  mules  bought  In  Kentucky  and  Miasourl  In  1910  were  of 
an  average  weight  of  1,100  lbs.,  average, age  (  years  and  coat  on 
an  average  of  f2EE.  including  expenaea  of  transporting  to  New 
York.  As  a  rule  a  mare  mula  Is  more  desirable  than  one  of  the 
other  sex.  A  freight  car  load  of  horses  or  mules  contains  22, 
an  express  car  load  28.  It  takes  about  three  weeks  to  acclimate  a 
green  anlmaL  The  annual  depreciation  of  a  horse  used  on  con- 
struction work  la  about  IB  per  cent.  In  figuring  the  cost  of 
feeding  horses  on  construction  work  It  should  be  appreciated  that 
the  horses  will  eat  hay  the  whole  year  round,  while  they  will 
require  grain  only  during  the  period  when  they  are  actually  work- 
ing. Hay  necessary  for  one  horse  for  one  day  Is  li  lbs.  of  hay 
grown  by  irrigation  or  22  lbs.  of  cultivated  timothy  and  red  top 
or  30  lbs.  of  native  hay.  One  horae  or  mule  eats  as  much  as  three 
burros  or  Jacks. 

The  average  dally  feed  of  each  horae  or  mule  used  by  the  H.  C, 
Frlck  Coke  Company  during  a  period  of  six  years  was  S6  ears  of 
corn  (70  lbs,  per  bu.),  8  qts,  of  oats  and  IB^i  Iba,  of  hay.  A 
water  supply  aufflclently  large  to  give  11  gallons  of  water  to  each 
horse  should  be  allowed  for. 

In  the  southern  portion  of  the  United  States  horses  on  large 
Jobs  may  work  almost  every  day,  but  In  the  north  it  Is  ordi- 
narily possible  to  obtain  180  days'  work  each  year. 

In  a  Brooklyn  St.  Ry.  coat  of  feeding  2,000  horses  was  (20.00 
per  month  each  and  the  depreciation  per  horse  was  considered 
to  be  26%  per  annum.  Besides  about  4  gallons  of  water  per  day 
each  animal  consumed  the  following  amounts  of  food: 


Feed  Consumed. 

Total  (lbs.). 

per  Horse. 
7,690 

11 

per  Horae. 

Per  Day. 
(0.2975 

?S^w-v.v.:;::::: 

'"? 

1 

Corn    

2  ,219 

:S!JS 

AND  MULES  SW 

I  and  averBges  being  Ilgured  oa  the 

Totals  and 
Manhattan.  Brooklyn.     AveragsB. 
Average  number  of  horses  kept. ...  1,174  tSl  l.^CE 

Stable   rental t  41.44  f   19.94  t  33.60 

Stable  labor    KST.OO  268.00  21S.O0 

Feeding  and  bedding 171.00  171.00  171.00 


Boarded  by  the  Sanitary  Department 

-.T..    — . t J..   — .     repaifg 


veterinary  services,  medicine  and  fee^.. 


Mr.  Foi  found  that  S.  a  Pierce  ft  Co.,  wholesale  grocers  of 
Boston  paid  |27.SEi  per  horse  per  month  for  maintenance  and 
■hoeing,  veterinary  services  and  boarding  In  a  public  stable. 

For  shoeing,  the  Street  Cleaning  Department's  bill  amounted 
to  }33.43  per  year  per  horse.  He  found  that  Fierce  &  Co.  iiald  a 
little    less    than    112.00    per    year    tor   veterinary    services    and 

In  constructing  the  water  purification  works  at  Springfield, 
Mass..  the  teantlng  and  horse  work  was  done  mainly  by  teams 
owned  by  the  company  or  hired  and  kept  by  It.  The  greatest 
number  of  horses  owned  was  43  and  the  greatest  number  hired 
and  kept  was  10.  Hired  horses  cost  *l.O0  per  day  per  horse  for 
rent.  A  stable  100  ft.  long  by  30  ft.  wide  waa  constructed,  and 
the  equipment  consisted  of  20  bottom  dump  wagons,  -6  wheel 
scrapers,  caravans,  express  wagons,  etc.  The  roads  were  In  bad 
shape  and  had  very  heavy  grades.  All  the  horses  were  young 
and  cost  on  an  average  1330  each,  cost  of  shoeing  and  keeping 
these  horses,  Including  all  expenses,  waa  as  follows: 

COST  OP  TBAMINQ  WORK— 72.474  HORSE-HonHS. 
Buildings.  Per  HoTse-houT. 

Cost  of  materials  used  In  building  stable tO.OOS 

Cost  of  labor  on  same 0033 

Cost  of  proportion  of  material  used  In  blacksmith  shop...      .0001 
Coat  of  labor  on  same noiO 

Total  cost  of  buildings (0.0104 

Depreciation  and  Repairs: 

Cost  of  depredation  on  horses.  Including  freight I0,1'41 

Cost  of  depreciation  on  harnesses  and  repairs  on  same      -         ni 
Cost  of  depreciation  on  wagons  and  repair  parts  for  si 
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CoBt  of  Inaurance   lO.OOS 

Cost  of  T«nt  paid  for  hired  horee* 03 

Coat  of  teamsters  and  baro  roen 1137 

Coat  of  labor  shoeing tO.OOGG 

Coat  of  materials  ahoelns 002  .00G7 

Coat  of  fodder  of  all  klnda ggIG 

.  Qrand   total   coat   of   kaeplns   horses   per   horse-hour 

actually  used   (O.SOtT 

Cost  of  Hlngle  teams  per  hour tO.39 

Coat  of  double  teams  per  hour HOG 

The  entire  cost  of  the  stable  and  a  fair  proportion  of  the  oost 
of  the  blacksmith  shop  Is  charxed  against  this  one  season's 
work.  Had  the  horses  been  kept  for  the  two  seasons,  the  llKure 
would  be  reduced  one-half. 

The  depreciation  on  the  horses  r^^resents  the  value  of  Ove 
horses  lost  and  sfarinkage  in  value  of  the  remainder  after  one 
season's  work.  This  Bgure  would  »1k>  probably  show  some  Im- 
provement If  extended  through  two  or  more  seaaoos. 

The  wagons  received  rather  severe  usage  under  the  steam 
shovel,  and  repair  bills  were  correspondingly  large. 

A  4-horse  teant  averaged  lt\i  miles  per  day  over  floe  macadam 
roads  as  follows: 

Case  I.         Case  IL 

Iioads  per  day 14  T 

Length  of  lead,  ft t,000  t.iOO 

'.^vei,   f L    .■ 2.4O0  J, 100 

~    '^--ide,    ft «D0  1,800 

OBd.  tonB S.GG  S.IG 

■ion     O.IG  0.86 

Net  load,  tons.. 3.00  Z.GO 

Tractive  force  on  level,  lbs 35G.B  tZO.G 

Tractive  force  on  5%  grade,  lbs S1S.0  GT8.D 

Duty  per  day,  foot  pounds .16,000.000     21,000,000 

Hr.  H.  P.  Gillette  has  maintained  teams  at  the  following  per 
month  per  team; 

U   Ton  of  hay,    »    110.00 t  S.OO 

So  Bu.  of  oats,   &   Id  cents lO.SO 

Straw  for  bedding I.OO 

Shoeing  and  medrclne 2,00 

tl8.S0 

Twenty-flve  horses  working  for  a  period  of  12  months  on  roaA 
construction  In  8an  Francisco,  coat  per  horse  per  day  as  follows; 

2B       Lbs.  wheat  hay Q  flE.eo  per  ton  (O.IIG 

13      Lba.   rolled  barley »     24.10  per  ton  D.IGO 

IK   Lbs.  oats   e      27.40  per  ton  0.020 

H   Lb.  bran ©        2-20  per  ton  O.003 

1%  Lbs.  straw  bedding &     13.80  per  ton  0.009 

"|0.39T 
Wages  of  stableman  <t775  for  12  mos.)  and  hauling  forage 

4(281  for  12  moa.) O.lll 


G%   drade," 


BOBSB3  AND  MtTLBS  S8S 

Uaterlal  packed  on  anlnmls  should  be  divided  Into  two  equal 
portions  aod  slung  on  each  side  ol  the  back.  A  nilr  Idad  for  a 
horse  Is  300  pounds,  tor  a  mule  200  to  300  pounds,  for  a  burro  100 
to  160  pounds,  (or  a  South  American  llama  SO  to  7S  pounda.  How- 
ever, tbe  proper  load  for  a  pack  animal  varies  with  the  Btie  of 
the  animal  and  the  oondltlon  and  srade  of  the  road  to  be  traveled. 
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Rubber  water  hose,  resular 

, Price  per  Foot- 

H  Inch  Dlamster.         1  Inch 

S  Ply    10.10  lO.iSii 

3  Ply  '"" 


1  Ply   . 


S  Ply 

Rubber  B 


.      .IE 
S  Inches. 


.25 
.3TA 


•A  Inch  Dl 

S  Ply    10. 

4  Ply     

E  Fly     


n  from  U  Inch  to  3 


Heat  Gcn- 

30  Lbs.     =  271°  %"  3-ply 

'"  -—      _  298°  %'  4-ply 

=  30T  %~  B-ply 

=  3Z4-  51'  B-ply 

»u  uoe.     =  331"  %'  6-ply 

100  Lbs.    ~  388°  %■■  «-ply 


E-ply 
6-p  y 
8-ply 
8-ply 

'-ply 


IW"  1-p 


■  6-ply 

■  e-ply 

■  6-ply 


These  prices  do  not  Include  coupUnss.  Unllned  linen  hose  cvsts 
about  half  of  the  above. 

Coverings  for  rubber  bose  designed  to  protect  it  from  ezteaslve 
wear  may  be  woven  cotton,  wire  wound,  marlln  woven  or  marlln 
wound.  The  dlsadvantngea  o(  various  covers  are  as  follows:  In 
wire  wound  hose  the  wire  Is  liable  to  cut  the  hose  when  the 
latter  Is  stretched,  woven  cotton  and  marline  abaorb  moisture  and 
rot,  marlln  wound  covering  Is  liable  to  become  loose  as  soon  as 
one  strand  Is  cut.  These  coverings  add  about  15  per  cent  to  thti 
price  of  plain  bose. 

Metal  tube  hoae  consists  of  a  metal  armor  with  asbestos  pack- 
oil,  or  any  fluid  which  has  a  tendency  to  cause  rubber  to  de- 
e  rapidly. 


Size,  diameter u-  %" 

Price  per  foot    fO.So        t0.9G 


,\% 


tO.TO        11.10        tOB         U-iO 

led  to  withstand  the  action  of  oil 
service   la   covered   with   braided 

Siio,  diameter   M"       M"       %"     1"         1«"     IH" 

Price,   single  cover tO.13    tO.25    tO.30    tO.44    %0^»    t«19 

Price,  double  cover 22         .30         .37         .63        .79        .98 


Inside  and  out. 


eiie.    diameter   ...      %-      %.~   1"       l«.-IW-l?i' 
Price,  per  foot. . .    |0.4G  fO.BG  f0.70  fu!S0  10.97  tl.21 


2&  11,  eO  12.00  t2.E0 

Suction  hoae  relntorcpd  spirally  with  flat  wire  la  made  with 
smoath  bcfre  for  use  on  large  dredges  and  centrifugal  pumpH  and 
rough  bore  for  use  on  diaphragm  and  small   steam  pumps. 


%'     1"  1«"     2"         3"         B" 

1  bore.tO.Z3    |0.3G    fO.OO    10.92    tl.SO    (3.00 


rougli  bore 13.80    |8.00    |8.00  J  S.80 

Price   per   foot, 

smoothbore    t4.20    t0.3G    |9.00  110.80  IIS.OO  127.00  t30-00 
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HTDBAULIC  HININa  GIAITTS 


The  nozzlaa  first  used  In  hydraulic  mining  ranged  from  plain 
pipe  or  hose  to  simple  nozzles.  The  flrat  Improvement  In  dls- 
charee  pipes  was  a  flexible  horizontal  Iron  Joint  formed  by  two 
elbows,  one  working  over  the  other,  with  a  coupling  Joint  be- 
tween them.  These  elbows  were  ealled  "Goose  Necka."  These 
Joints  were  very  defective,  the  water  preaaure  caualng  them  to 
move  hard  and  "buck."  The  evolution  of  the  hydraulic  nozzle 
was  from  the  "Goose  Neck"  to  the  "Globe  Monitor";  then,  suc- 
cessively, the  "Hydraulic  Chief,"  "Dictator,"  and  "Little  Giant" 
The  "Hydraulic  Giant"  Is  a  modlflcatlon  of  the  Little  Giant,  and 
is  shown  In  Fig.  168. 


Fig.  16S.     Hydraulic  Mining  QIant. 

Under  high  pressure  the  "deflector."  which  Is  fitted  to  the  butt 
of  the  discharge  and  carries  the  nozzle,  should  be  used.  By 
means  of  the  "deflector"  the  Qlant  can  be  turned  with  the 
f-reateat  ease.  It)  the  table  of  sizes,  weights,  etc.,  of  Olanta,  the 
column  headed  "Approximate  Amounts  of  Gravel  Washed  In  21 
Hours"  Is  based  on  the  assumption  that  the  water  carries  about 
S.8S  per  cent  of  solid  material.  This  percentage  varies  widely  and 
depends  upon  a  number  of  conditions,  but  mainly  upon  the  nature 
of  the  soil,  direction  of  washing,  and  slope  of  the  sluices.  Under 
estremely  favorable  conditions  It  Is  possible  to  carry  as  large  a 
rercentage  as  20  or  2E,  but  in  many  caaes  the  proportion  Of  earth 
to  water  Is  as  1  to  200  or  more. 
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TABt-B  12B — HYDRAULIC  J 


Plain  JsckB: 

Ton«  lltt   4  T  10  20 

Run  out,   Inches 12  IS  24  IS 

HeiBht,   Inches    24  3S  S»  JS 

Price,    doIlHrs 48  GS  SS  116 

WelKHt.  pouudB   50  75  110  l&G 

Broad  Base  Jacks: 

Tone  lift    4  T  10  20  SO 

Run  out.  Inches 12  IB  IS  IS  18 

Height,  inches   2G  SI  SI  Z2M        3S 

Price,    dollars     GO  SO  70  110  IGO 

Dlam.   of  base.   Inches.     9^  10  12  13  13^ 

Weight,   pounds    86  97  ISO  206  200 

Screw  Jacks: 

Number     1  4  8  13*         IT 

Dlam.    at  screw,    Inches      lU  1^  1%  2  SU 

Height  when  down,   In.      S  12  IS  20  2< 

Net  rise.   Inches 4  '7  10  13  IS 

Whole    height.    In 12.  19  2S  33  4? 

Bst.  lift  cap.,  in G  S  12  IE  20 

Weight  pounds    9%  22  S3  46  82 

Price    12.00  13.00  tl.OO  t6-40    tl0.40 


c.y  Google 


LABOR  AND  WAGES 


mnOM  WJLOBS  IV  mw  tobx  oitt 

The  folIowfiiB  taMe   Bhowa   the  prevailing  rate  of 
iTRHniia   i-laseeB  of   union  labor  in  New   York  Ctty, 
stated  tbe  rate  given  1b  per  d&y: 


ABbestos  worknrs 

ABbestoa  workers'  helpers.. 


.  _.  ._  workers t.so 

Bluestone  cutters    i.BO 

Bluestone  cutters'   helpers 2.80 

BlastlDB  foremen    4.00 

Bricklayars  and  masonH,  per  hour 70 

Blacknmlths.   average    4. OS 

Boiler  makers,  Brooklyn S.ZE 

Bolter  mskers,  Queens,  per  hour SI 

Boiler  makers,    Richmond 3.20 

Building  materia]   handlers,  per  1,000 40 

Caisson  and  foundation  workers S.50 

Carpenters  and  joiners,  Brooklyn l.EO 

Carpenters  and  Joiners,  Queens 4.00 

Carpenters  and  Joiners,   Manhattan GOO 

Carpenters  and   joiners,   Bronx 4.E0 

Carpenters  and  joiners,  Richmond 4,00 

Cement  masons,   all  boroughs    C.OO 

Cement  and  asphalt  laborers !.S0 

Caroent  workers    2.80 

Chandelier  raakerB   8.00 

Coppersmiths   4.60 

Derrickmen  and  riggers   3.7B 

Double  drum  holster  runners 4.00 

Drop  forgers ^  Kn 

Dock  builders,  average.. 
Decorative  glass  workers 

Decorative  glass  art  woi 

Electric  linemen  4.00 

Electric  linemen,  Brooklyn    

Electric  linemen,  Manhattan   

Electric  linemen.  Richmond   

Electric  Inside  wiremen   4.B0 

Electric  fixture  workers 4.G0 

Electric  helpers    2.20 

Elevator  constructors'  helpers 

Excavators,  per  hour 22 

Engineers,  portable    G.GO 


average,  per 


Housesmlths  and  brldgeraen    4,80 

Highway  laborers    2.86 

House  shorers  and  movers S.SD 

House  shoroTB"  helpers    
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UNION  WAGES  IN  CHICAQO. 


Laboratory  engltieerliig  aasiat 
Map  dransman   


Totals  and  average,  graOa  1 80 


Clerk  of  the  works.. 

£}l«ctrlcal  enslneer 

Englneerlne  drBftsman  . 


Title  searcher   . 


Totals  «Dd  average,  grade  II. . 


Architectural  designer   

Architectural  engioeer 

AMlatant  engineer 

Aaslstant  superintendent  o(  construction. . . . 

Bridge  designing  engineer   

Building  Inspector  In  cbarge . . . ) 

Chief  draftsman,  maps  ana  plats 

City  forester  

Deputy  smoke  Inspector  In  charge 


Engineering  chemist 

Biarolner  of  efficiency  (technical) 

Expert  asphalt  chemist   

Heating  and  ventilating  designing  engineer. 


Totals  and  average,  grade  III. . 


ASBlatant  chief  engineer,  sewers 

Assistant  chief  engineer,  streets 

Chief  architectural  designer   

Chief  deputy  smolce  inspector 

Chief  street  engineer 

City   architect    

Deputy  commissioner  of  buildings 

Engineer  (harbor,  wharves  and  bridges) .... 

Engineer  in  charge  of  bridges 

Engineer  of  bridge  construction  and  repairs 

Engineer  of  bridge  design  

Engineer  of  tests   

Engineer  of  track  elevation    

Engineer  of  water  surveys    

Engineer  of  water  works   _     . 
Engineer  of  water  works  design . . 
Expert  on  system  and  organ Izat'" 
Mechanical  engineer  In  charge. . 
Secretary  and  engineer 


'     I^BOR  AND  WAQBS 
UNION  WAGE6  in  CHICAGO— Continued. 


Siroerlntendent,  nmpa  ana  plats 

Superintendent,  water  pipe  extension 

Supervisor    mechanical    engineer    and   chief 

deputy  Inspector   

Third  assistant  auperintendent  of  streets  In 


Totals 


i.  grade  IV 2414 


Architect,  board  of  education 1  le.Ot 

AsalHtant  architect,  board  of  education 1  4.0( 

Assistant  city  engineer  . . . . ; 1  E.OC 

City  engineer   1  g,0{ 

Engineer,  board  of  local  improvements 1  3, fit 

Totals  and  average,  grade  V S  IE.32 

Total  number  of  positions 

Total  salaries   t^Bl.SE 

Average  salaries  1,78 


The  hours  of  labor  established  by  law  In  CallfomiB  are  eight, 
and  the  following  are  the  rales   paid  by  the  San  Diego   County 

eommlsalon    on    highway    work   during    1»10. 

Camp  superintendents   (foremen),  per  month  and  board. ..  tl2B.OO 
Sub-foreman,  per  month  and  boardT  . . 
Blacksmiths,  per  ron""i  onii  honni 
Timekeepers,  per  n 


Cooke,  per  month  and  board 

Flunkeys  or  scullions,  per  month  a' 
Corral  bosses,  per  month  and  board 
Night  watchman,  per  month  and  bo. 
Freight  drivers,  per  month  and  boa 
■Water  wagon  drivers,  per  month  am 

Carpenters,  per  day 

Carpenters    helpers,  per  day 

Teamsters  (2  or  4  horses  per  day)  . , 
Teamsters  (6  horses  or  more),  per  < 

Plow  holders,  per  day 

Wheeler  loaders,  per  day 

"Wheeler  dumpers,  per  day 

Snatch  drivers,  per  day 


Fresno  loaders,  per  day.. 


Team  of  2  animals,  harnt 
Compressed 


mess,  per  day  and  board, . 
s  and  driver,  per  day 


workers  In  New  Tork  City  have  made  a  new 
wage  agreement  with  the  contractors  whereby  they  will  be  paid 
In  accordance  with  the  air  pressure  rather  than  the  depth  to 
which  the  caissons  are  sunk.  The  new  scale  is  as  follows:  tSSO 
a  day  for  six  hours'  work  at  22  lbs,  pressure;  (S.TB  a  day  for  six 
hours  at  30  lbs.  pressure;  (4.00  a  day  for  four  hours  at  30  to  3S 
Iba.  preasure;  I4.2B  a  day  for  three  hours  at  36  to  40  lbs.  pressure, 
and  t4.B0  a  day  tor  1  hour  20  mln.  work  at  40  to  4E  lbs  pressure. 


above  w«re  paid  a 
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,   bridge  across   the  Siuquetaanna  Rivet  t'l' 


Laborers,  eight  hours 2. 

Elevation  — SB  to  — 70  ft.: 


six  hours 3. 

Below  — 79  ft.: 

Foremen,  four  hours ti- 

Laborers,  four  hours S. 

Locktenderi  (outside),  per  hour 


Straight  rung  ladders  of  eeaaoned  spruce  or  pine,  with  white 
ash  or  oak  rungs,  20  cents  per  foot.  Extension  ladders,  furnished 
with  improved  loek,  30  cents  per  foot. 
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Lead  coats  about  6  cents  per  lb.  In  ton  lots. 

Kakd  Wool  iB  put  up  In  strands  which  should  be  placed  In  the 
Joint  one  at  a  time  and  each  strand  thoroughly  caulked  before 
the  next  strand  Is  added.  It  te  extremely  valuable  where  the 
trench  ia  wet  or  where  the  pipe  Is  under  pressure,  as  It  can  ba 
used  under  water,  whereas  molten  lead  cannot.  Caulking  Is 
somewhat  dlfflcult  If  ordinary  methods  are  pursued,  but  by  the 
use  of  an  outfit  such  as  la  described  under  "Air  Compressors" 
this  dllHcuIty  is  obviated.    The  manufacturers  claim  a  saving  In 


amount  necessary  to  caulk  a  Joint  as  compared  with  cast  lead, 
as  shown  by  the  following: 

Diam.  of  pipe,  Inches.    3        4        6        S      10      12      le'    20     2t     30      36 
Cast     lead     required. 

Founds   B        a        3      13      17      20     30      tO     65     »0   IDS 

Maximum   amount   of 

lead   wool    required, 

Pounds 8      10 

It  costs,   In  lots    of  not   leas   thar 
tools,   9   cents  per  lb.,   and  in  ton  lots  S%    cents  per  lb.,   f.  o.  b. 
New  York.      (See  Air  GompresaorB, > 

Keadlte,  a  substitute  for  lead,  used  In  ,Jolntlng  cast  iron  water 
mains,  comes  In  powder  form,  packed  In  sacks  of  100  Iba,  and 
barrels  of  350  lbs.  One  ton  of  this  material  la  equivalent  to 
four  tons  of  lead  and  requires  no  caulking.  Price  for  less  than 
•car  load,  10  ceitts  per  lb.,  f.  o.  b.  Philadelphia. 
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,  An  architect's  or  1)ul1dar'e  dumpy  level  With  an  11-ln.  telescope, 

weighs    4   IbH.   and   costs    (36.00.      The   tripod   weighs    t   lbs.      An 

archltecl'i  or  builder's  Y  level  with  an  11-ln.   telescope  welgtis 

lbs.   and  costs   I4B.O0;    with  compasa,    t«0.      The  tripod   weighs 

lbs. 

Ad    architect's    or    buildar'a    convertible    T    level    with    11  ^-In. 
telescope  weighs  S  lbs.  and  costs  ftO;  with  compass,  tTE.OO.    The 
Tipod  weighs  6  iba. 
An  engineer's  dumpy  level  with  16  to  IS-ln.  telescope,  weighs 
K   lbs.  and  coeta   flOO.      The  tripod  weighs  8  lbs. 
An  engineer's  railroad  Y  level  with  15  to  18-ln.  telescope  weighs 
0  lbs.  and  costs  |110.     The  tripod  weighs  B  lbs. 
An  englneer'a  Y  level  with  IE  to  IS-ln.  telescope  weighs  II  lbs. 
nd  Costa  from  1100  to  IIBO,  averaging  I13B.     The  tripod- weighs 
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Some  conatruetion  work  must  be  done  at  night,  and  much  of 
It  can  be  expedited  It  certain  portions  are  done  aner  the  regular 
day  shift  has  knocked  off. 

For  Instance,  a  macsdam  road  must  be  flnlahed  In  a  limited 
time,  the  road  to  be  surfaced  Is  stralght-away  from  the  quarry, 
dock  or  siding  where  the  stone  Is  procured  and  the  only  econom- 
ical way  of  hauling  the  atone  Is  along  the  flntshed  road.  It  Is 
almost  impoBHlble,   or  at  least   very  difficult,   to  use  more  than 


one  gang,  tn  such  a  case  It  is  obvious  that  if  the  stone  is  un- 
loaded, hauled  and  spread  at  night  the  work  will  be  faollltated. 
There  Is  no  reason  why  this  should  not  be  done.     Proper  lights 

Many  steam  shovels,  craiTes  and  derricks  are  operated  at  night. 
Darkness  offers  no  obstacle  to  the  working  of  cablewaya,  belt 
conveyors  and  other  conveying  machinery  if  the  loading  and 
unloading  places  are  properly  Illuminated.  The  means  of  light- 
ing work  may  be  anything  from  candles  to  electric  light.     Kero- 

oxygen  as  acetylene.  Kerosene  glvea  off  nine  and  candles  ten 
times  the  product  of  combustion  given  off  by  acetylene.  The 
light  of  keroaene  and  candles  Is  obscured  by  the  smoke  given  off 
by  them;  whereas,  the  light  of  acetylene  and  electricity  Is  not 
thus  Interfered  with. 

S97 
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OOHTR&OTOMr  UOBTS  Un>  TOBOHBS. 

Contractors'  lights  are  made  In  a,  number  of  different  types 
of  wlilcti  we  lUuetrate  the  roost  Important. 

Keroaena  BnTnlny  Urliti  (Fig.  170)  are  made  by  several  com- 
panies and  the  usual  form  conslets  of  a  cylindrical  tank,  with 
proper  valves  and  feed  pipes,  and  a  support  for  the  burner.  They 
can  be  used  for  heating  as  well  as  lighting,  and  are  very  useful 
SB  paint  burners,  [or  boiler  repairs,  and  for  melting  lead  Joints 
In  water  pipe. 

Length  Gross      Net 

Catalog    Candle      of       Gals,  of  Size     Weight  Weight 

Size.         Power.  Flame.  Oil  per  Hr.  of  Tank,  in  Lbs.  in  Lbs.  Price. 

No.    3...    2.000       30-        1     — m  1— W's!'       8S0        120       fES.OO 

No.    G...    4.000       36"        1% — 2  1 — iS'x2'        220        130          GS.OO 

Fig.  ITl.     Carriage  for  light.  tl4.G0.     Tripod  outOt,   I9.G0. 


OB£l>lda  Bnmlag'  Kampi  consist  of  an  outer  tank  holding  water, 
an  Inner  tank  holding  carbides,  and  the  pipe  and  burner.  These 
lights  are  not  usually  affected  by  wind  or  rain  and  bum  water 
and  calcium  carbide  In  ahout  even  proportions.  Calcium  carbide 
costs  about  t  cents  per  lb.  In  100  lb.  drums. 


Burning       Net         Gross     Carbide 
Capacity.  Weight  Weight.  Consuraed.    Price. 


lOhrs.  eoibt 

10  hrs.  65  lbs.  110  lb) 

lOhrs.  TB  lbs.  120  lbs. 

10  hrs.  90  lbs.  lEOlbs. 


E  Iba.  %SSAO 

10  lbs.  Si. 30 

IB  lbs.  80.00 

3Elbs.  90.00 


No.   S  8,  similar  to  No.   S,   but  equipped  with   2B   feet  ot 

armored  hose  t  77.00 

No.  GG  8.  similar  to  No.  GG,  but  equipped  with  SS  feet  of 

armored  bose   120.00 

Extra  tripod  attachmetit  with  bose  and  extra  reflector,  (ST. 00. 


Fig.  17a. 

1  Fir   ns  and  I 


Bum.    Dla-    Ship's-    CarMde 

Candle  Cap.  tance.  Weight,  Consumed 

Power.  Hrs.  Lit.  Ft.     Lbs.    Lbs.      Price.  Equipment. 

.    3,000         G        1.000  85  e  t  60.00  Standplpe 

.    3,000  e        1,GOO  SG  6  6K.0O  3  ft.  hose 

.    G.OOO  G        1.500        12G        IE  83.00  Standpipe 


10  2g 

f  armored  hose  with 

An  Eleottfo  lAgbt  especially  designed  ot  low  voltage,  for  use 

on  construction  work  la  Uluetrateil  In  Fig.  1T1  and  consists  of 
a  steam  turbine  engine  directly  connected  to  a  dynamo  (weight 
32T  lbs.,  size  3D  Ina.  i  1£  ins.  X  IS  Ins.).  and  these  In  turn 
connected  by  cable  to  a  portable  arc  lamp  with  a  special  reflector 
In  a  waterproof  case  (weight  S2  lbs.).    Carbons  which  cobC  about 
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ZU  cents  each  bum  from  elsht  to  nine  lioura.  That  part  of  U)« 
lamp  most  likely  to  wear  is  the  cummutator  brush,  which  may 
caad  renewing  after  three  weeks'  work.  Price  of  outfit  com- 
plete. tZZO.  This  lamp  Eivea  a  Steady  light  and  is  unaAected 
by  wind  or  rain. 

Oil  ana  TapOE  ToEohaa,  familiarly  known  as  banjo  torches,  con- 
sisting of  a  pan  shaped  tank  for  holding  the  keroaeue  or  gasoline 


"    Fig.  174. 

fuel,  a  gravity  feed  pipe,  and  a  burner,  for  use  in  lighting  small 
spaces  are  manufactured  In  many  varieties,  but  are  alike  In  the 
general  method  of  operation.  A  novel  use  of  these  torches 
was  for  heatlns  green  concrete  sewer  pipe  during  cold  weather. 
Price,  p«r  dosen,   1  gallon  tank,  tlS.OO;  e-qt.   tank.   flB.OO. 


c.y  Google 


UME  AND  PLASTER 


Vmt  ToTk  txie»».  The  following  are  tbe  wholeiale  onrrent 
prices  in  GOO  bbl.  lots  or  more  delivered  to  the  trade  In  New  York 
City.  For  the  retail  prices  or  prices  for  the  material  delivered 
to  the  contractor's  Jobs  in  truck  load  lots  as  reaulred,  aimM  S5 
cents  per  bbL  should  be  added  to  these. 

LIMEL 

State  common,  cargo  rate,  per  bbl Ct  '-'^ 

Rocklnnd-Rockport,  com.,  per  bbl .9! 

Rockland-Rockport.  L..,  per  bbl 11.08         .... 

Rock  land- Roc  kport,  special,  320  lbs l.ST 

Select  flnlsh,  per  3E0  lbs.,  net 1.60 

Terms  for  Rockland-Rockport  lime,  2  cents  per  bbl.  discount, 
net  cash,  ten  days  for  GOO  bbl.  lots. 

Vfeet  Stockbrldgie,  finishing;,  326  lbs t  1.40 

New  Mllford  lime 1-80 

New  Milford  (small  barrel) I.no 

Hydr«ted,  per  ton IS.OO  9.00 

PLASTETR  PABia 

Calcined,  city  cBstlng,  In  barrels,  2E0  lbs 1-4S 

In  barrels.  320  lbs ,  .--  188 

In  bags,  per  ton 18.60  10.00 

Calcined,  city  easting.  In  barrels,  260  lbs 1.46 

In  barrels,  S20  lbs 1.66 

Neat  wall  plaster.  In  bags,  per  ton* 8.00 

Wall  plaster,  with  sand,  per  ton S-2B 

Browning S>2b 

Scratch «2B 

•When  soldJn  bags  a  rebate  of  614  cents  per  bag  returned  Is 
allowed. 
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LOCOMOTIVES 


The  tractive  force  or  drawbar  pull  of  a  loeomotive  is  its 
puIllnB  strensth  !□  pounds  meaaured  by  a  dynamometer.  The 
larger  the  cylindera  and  the  greater  the  steam  pressure,  the 
greater  the  tractive  forCe:  the  larger  the  diameter  of  th«  driving 
wheels,  the  less  the  tractive  force. 

Let  T  represent  the  traotlve  force- 
Let  D  represent  the  diameter  of  the  cylinders  In  Inches, 
Let  L  represent  the  length  of  stroke  of  the  pistons  In  Inches. 
.  ..  n  «r .  °r  _.,j.  ggn(  of  the  boiler  pressure  in  pounds 


.',SS" 


Let  d  represent  diameter  of  the  driving  wheels  In  Inches. 


XSxan^Ie:      To  And   the   tractive   force  of  a   locomotive   with 

cylinders   10   Ins.   In  diameter  by   16  Ins.  stroke.   160   lbs.   boiler 
1  driving  wheels  33  ins.  In  diameter: 


33 

Mr.  H.  P.  Gillette  says;  "It  Is  very  commonly  stated  that 
20  lbs.  is  the  force  required  to  pull  a  2,000-lb.  load  over  light 
ra4is.  This  may  be  so  over  carefully  laid,  clean  tracit,  with  ties 
close-spaced  and  with  car  wheels  well  lubricated;  but  over  the 
ordinary,  rough,  contructor's  track  20  lbs.  is  much  too  low-  an 
estimate. 

"In  the  'Coal  and  Metal  Miners'  Pocket  Book'  Is  a  table  giving 
actual  cesulta  of  trartlon  tests,  including  several  hundred  sep- 
arate tests  under  varying  conditions.  Prom  these  tables  I  have 
Bummariied    the    following: 

Per  Short  Ton. 

Pull  to  start  mine  cars  (old  style)  loaded 90  lbs. 

Pull  to  start  mine  cars  (new  style)   empty SO  lbs. 

Full  to  keep  up  414-miie  per  hour  speed  (old  style  empty)  B6  lbs. 
Pull  to  keep  up  (W-mlte  per  hour  speed  (old  style  full).  68  lbs. 
Pull  to  keep  up  4^-mIle  per  hr.  speed  (new  style  empty)  30  lbs. 
Pull  to  keep  up  4^-mile  per  hour  speed  (new  style  full).     38 lbs. 

"The  foregoing  was  for  trains  of  1  to  4  cars,  but  with  B  train 
of  20  cars  the  pull  was  46  lbs,  for  old  style  cars  and  2fi  lbs.  for 
new  style  cars  per  short  Con  on  a  level  track.  The  mine  cars 
used  had  a  wheel  base  of  Shi  tl.\  they  weighed  2,140  to  2.41B  IbS- 
empty  and  7,885  to  9,000  lbs.  loaded.  The  diameter  of  the  wheels 
was  16  Ins.,  and  of  axles  2%  Ins.  for  old  style  car  ttt  2\k  ins. 
for  new  style  car,  with  a  steel  Journal  E!4   ins.  long,  well  lubri- 
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n  boxes,  Tti«  new  style  cars 
ce  of  which  ts  well  shown  by 
h   In  the  mine   was   level  and 


cated  In  all  cases,  in  flzed  caat- 

had  better  lubrlcBtlon,  the  Impoi 

the  results  of  the  teats.      The  1 

In   good  condition.      We   know    i: 

small    cars    that    are 

foregoing." 
Based   upon    these   data,   and   upon    the   assumption   that   the 

resistance  tn  traction  Is  40  lbs,  per  short  ton,  an  B-ton  dinkey  Is 

CBiJ^le  of  hauling  the  following  loads,  including  the  weight  of 

the  cars: 

Total  Ton« 

Level  track 70 

1  per  cent  grade 46 

Z  per  cent  grade 33 

S  per  cent  grade 26 

4  per  cent  grade SI 

E  per  cent  grade 17 

t  per  cent  grade 14 

8  per  cent  grade 10 


a  great  loada  as  the  above  c. 


Note;    On  a  poor  track  not  e' 
be  hauled. 

Due  to  the  accidents  that  frequently  occur  from  the  breaking  in 
two  of  trains  on  steep  grades,  and  from  the  running  away  of 
engines,  it  Is  advisable  to  avoid  using  grades  of  more  than  6 
per  cent. 

When  heavily  loaded,  a  dlnliey  travels  (>  miles  per  hour  on  a 
straight  track;  but  when  lightly  loaded,  or  on  a  down  grade. 
It  may  run  i  miles  ao  hour. 


lat 


The  load  in  tons  of  Z.Z4D  lbs.  which  these  engines  will  haul  i! 
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-On  Grade  of  — 


"Bli  coupled"  switching  locomotives  with  saddle  o 

of  any  gauge  from  30  [na.  up,  with  boiler  presaure 
cost  about  as  tollows: 


JJ 


—  On  Orade  of — 


Prices  of  Mogul  locomotives,  with  the  firebox  between  the 
middle  and  rear  axles,  and  a  boiler  presaure  of  160  lbs.,  complete 
with  tender,  are  about  aa  follows: 
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Stroke         (Ina.) 

Base 

(Tons) 

Power 

\  these  enKlnea  will  haul  is  about 


—  On  Grade  of  — 


Drive 

StTOk* 

(Ina.) 

ST 

12 

ThB  load  Id  lonff 

about  as 

follonra: 

s 

is 

3 

It 

r 

s 

13X18 

ezE 

1,0*0 

15x20 

1,880 

iSxJO 

1,4  2S 

1,6«0 

18x20 

1,71B 

1  these  ensinea  a 


-On  Grade  of  — 
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Mr.  Andrew  Harper  says  that  ttie  life  of  a  dinkey  locomatlve 
used  on  conBtmctlcin  work  Is  about  20  years.  During  that  time  It 
win  need  2  or  3  sets  of  driving  tlreH,  and  braaHea, 

Upon  Investigation  of  a  very  largo  number  of  locomotives  upon 
the  Great  Northern,  Northern  Pacific  and  other  railroads  made 
by  Mr.  Olllette  for  a  railway  eommlaslon.  the  average  life  of  a 
locomotive  In  railroad  service  Is  not  far  from  2S  years,  ao  that 
a  fair  average  for  depreciation  may  be  4  per  cent  If  figured  on  the 
straight  line  formula.  This  does  not  repreaent  the  life  of  the 
different  parts  of  the  engine  however. 

On  the  Southern  PaclBo  R.  R.  la  six  years  there  was  an  averago 
of  49  locomotives  out  of  1,640  vacated  per  year  or  3,2  per  cent, 
which  would  establish  the  life  of  these  locomotives  at  31  years. 

From  July,  1907,  to  June.  1908,  the  cost  of  repairing  looomotlvBB 
for  the  Isthmian  Canal  Commission  averaged  about  tS1.4S  per 
month  per  engine  valued  at  about  tT,G0O,  or  at  a  rate  of  13  per 
cent  per  year. 

Mr.  R.  Price  Williams  contributed  a  paper  on  the  maintenance 
and  renewal  ot  average  railway  freight  locomotives  for  the 
Institute  of  Civil  Engineers  of  Great  Britain,  from  which  have 
been  abstracted  the  following  data  on  the  life  of  various  parts  of 
locomotives : 
Life  In  Train     Life  In 


Brass  tubes,  steel  ferrules. 

rirea,  pressure  gauges,  buffer  planks,  spin- 
dles,  brass    guards,   wash    out   plugs,   etc. 

Boiler,  Jcurnal  boxes  and  caps,  brasses 
brass  valves  and  syphons,  flreboi  ahell 
ends,  tube  plate  and  baclc  Qrebox,  copper 

Motion  cylinders.  reversing  catchsllde 
blocks,  blast  pipe,  ash  pan.  outside  and 
Inside  springs,  spring  links,  spring  pins. 


smoke-bos   

Plain  axles,  wheels,  outside  cranks,  balance 
weights,  slide  bar  brackets,  slide  bars, 
distance  blocks,  eccentric  rods  and  straps, 
reversing  gear  lever  and  bracket,  revers- 
ing rod  shaft,  quadrant  and  collar,  con- 
nection rods  and  straps,  bolts,  framing. 


"The  standard  value  of  an  engine"    (on  the  parabolic  assump- 
tion) —  %    net    cost,    and    the    normal    dilapidation    Vi    net    cost. 
The  life  of  locomotive  tubes  Is  a  very   Important  pari  of  this 

Mr.  W.  Garstang  is  authority  for  the  statement  that  on  the 
Big  Four  the  average  life  of  charcoal  Iron  tubes  was  76,000  iplles 
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and  on  freight  aenrlce  GS,DOO  miles  taken  trom  engine*  with 
■hallow  flreboxes.  When  the  flreboxes  aT«  deep  the  tubes  accom- 
pllsh  16  per  cent  more  mileage.  The  data  were  obtained  from  No. 
11  tubes  weighing;  2%  lbs.  per  foot  and  It  was  the  practice 
to  continue  to  piece  the  beat  tubes  until  the  weight  waa  reduced 
1.4  lbs.  The  average  tube  waa  pieced  about  10  times  before 
being  condemned. 

Hr.  B,  Haskell,  of  the  Pere  Marquette,  believes  that  the  life  of 
locomotive  tubea  varies  from  5  to  9  j^ears,  depending  upon  the 
quality  of  water  used.  The  tubes  worked  an  average  of  IB 
months  tn  service  before  being  removed, 

C.  B.  Queen's  experience  was  to  the  effect  that  with  alkali  and 
Incrustlng  solids  In  the  water  the  tubes  have  failed  In  as  short 
a  time  as  S  months,  while  wltb  no  scale  and  good  water  the  tubes 
will  last  as  long  as  IB  years. 

Mr.  D.  Van  Alstyne,  of  the  Chicago  Great  Western,  says  that 
the  average  run  on  the  road  was  16  months,  with  average  life  of 
T  to  8  years,  steel  tubes  being  limited  to  S  months'  service  In  one 
engine.  Life  of  the  deep  flrebox  Is  longer  than  that  of  the 
shallow  one. 

Mr.  Thos.  Paiton,  of  the  A.,  T,  A  B.  F.,  does  not  know  of  a 
single  feature  of  locomotive  maintenance  subject  to  wider 
variation  than  tubes.  On  the  Middle  Western  division  of  that 
road.  In  freleht  service,  It  was  difficult  to  get  1S,00D  miles  per 
tube,  while  on  the  west  end  of  the  Chicago  division  80,000  miles 
was  obtained. 

In  the  year  1907  the  cost  of  maintenance  of  engines  on  several 
representative  Anierlcan  railroads  was  as  follows: 

Maintenance  Maintenance 

Maintenance                  of  Loco,  per  Of  Loco,  per  Ton 

of  Loco,  per  Year              Train  Mile  of  Fuel  Burned 

Atchison  ...tS,8Te                                      IS.GOo  1.9o 

Chi.  &  Alton  2,6Bfl                                      9-86  1.18 

D,,  L.  ft  W.    1,480                                      B.ie  ..781 

These  show  an  average  of  a  little  over  IS.OOO  per  locomotive 
per  year,  which  Is  probably  not  far  from  20  per  cent  of  the 
original  cost  of  each  engine. 

LOCOMOTIVE  REPAIR  COSTS,  PANAMA. 

The  cost  of  repairs  to  locomotives,  2BA  In  service,  at  Panama 
tor  the  year  ending  June  30,  1910,  was  as  follows  per  locomotive: 

Item  Cost 

Labor t    818 

Material    ■     il« 

Total    tl.m 

The  total  cost  cf  repairs  during  the  e  months  ending  June  SO. 

1010,  for  31.9GE  days'  service  was  an  average  of  16.94  per  locc 

motive  per  day. 
The  following  Is  a  detailed  statement  of  the  cost  of  repairs 
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to  engine  No.  T,  Dan«vllle  &  Mt.  Morris  K.  R.,  under  the  charge 
of  the  author.  This  engine  had  been  operating'  for  over  a  year 
with  nothing  but  minor  repalra  and  was  no  longer  In  (It  condi- 
tion for  regular  operation.  These  repairs  Include  a  pretty  gen- 
eral overhauling  and  are  about  what  would  be  necessarr.  aside 
from  minor  work  that  can  be  done  by  a  roundhouse  man,  to  lieep 
It  In  fair  condition  for  one  year  with  a  performance  of  about 
16,000  miles.  This  la  on  a  smalt  railroad  in  the  central  part  of 
New  York.  The  tractive  power  of  this  engine  was  11.100,  the 
total  weight  <3  tons,  and  the  weight  on  the  drivers  29  tons. 

4  Now  flgd.  steel  tires  G7K-ln.  W.  C.  EUzSH,  4,491  lbs 

e    2*1    cents    1123.04 

110  New  ateel  tubes  2-xW-«%~.   @   .10    ti-ft 117.44 

G4  New  safe  ends  for  tubes,  @  .OS 

no  New  copper  ferrulea  *ixaili4-    10  lbs.  &  .22.. 
170  New  copper  ferrules    S»l%Jt2  6/S2.  SB  lbs.   «  .; 


__      _^  .2!14.. 

New  Btay  bolts,  1 


4£  New  stay  bolts  Uijj  a 


t.  @  .( 
rlinng 


_/  bolt  hoi 

ro),  820  lbs.    « 


l-OO 18.17 

--W  sheet  A"  tank,  62  lbs.   @   2.20 1.14 

V  sheets   C.    R.   Jacket   ateel    No.    22x28x72",    66   lbs 


Wrought  Iron,   72  lbs   Q   .f)2\i.. 
1"   eas  pipe,    BH    ft 


"St": 


18  «x2-  bolts  wli 
-"  "   •"-  bolts  n 


-  bolts  with  nulsand  waaherai  .1)1$'.'.'.'.'.'.'.'.'.'.'.'. 

6"  bolts  with  nuts  and  washers,  .07 

"  bolts  with  nuts  and  washers,  .06 


Rivets,    Hx: 
Rivets,   %il 


lb.  .03.  lOd.,  dp  1  lb.  .03.. 

„    »   Iba 

,  24  lbs 


E  16" 

1   16-  half  round  bastard  file., 

e  Candles,   B  .02% 

1  Hacksaw  Tjlade    

Coke,    80   Iba 

U   Cord  wood  (heating  tirea) 
Wool  waste,   12  Iba  &  .04^.. 

1  Ball    lamp'  wick .'.'.'.'.'.'.'.'.'.'.'.'. 


d  pine  1*1x10x9  ft.. 


1  Piece  flnlshed  oak. 
Aephaltnm,  H4  g. 
OloBs  black,  %  g. . 
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Drop  black,  8  lbs 

Cab  green.    ^   g 

Tunwntine    I   g 

Linseed  oil,  W  8 

White  lead.  S^ba 

Red  lead.  2  lbs 

Japan  dryer,  U  g: 

VarnlBh,    1«   8 

Filler,  6  lbs, 

Russia  Jacket  finish,  1  g. . . 
Black  engine  finish.  lU  g. . 

Aluminum    leaf    

Cylinder  oil,    1  g 

Engine  oil,  S^i  g 

Black  oil,  1  g 

Valvo  oil,  1  B 

KeroRene,  4M   g 

Benslne.   4^   g.. 


Total    tSSS.ta 

Applied  labor,   l,540iA    hours $347.67 


Credit  for  scrap,  as  follows: 

t  Steel   tires,    2,4BD   lbs    &    12.E0    C.    T 

Tube  and  tube  ends,  404  lbs.   @    K-cent  lb.. 
92  Second-hand  tubes,  2"il0'-5",   @   .lOM... 

Copper  ferrules.  8  lbs,  e  .10  U  lb 

Stay  bolts,    28   lbs    &    %-cr-'    "~ 


This  Included  the  following  Items  of  repair: 
Bxamlne  and  repair  bra 


^nd'-band  wheel  oentera. 


Examine  valves. 
Examine   front  en_. 
New   studs   for  front 

Cross  head  gibs  babbl 

Remove  flues  and  copper  both  ends  when  replaced. 

Examine  stay   bolts    and  drill   tell-tale    holes. 

Examine  bofler  aa   per   form   No.    2,   Public    Service   Com.    and 

examine  all  comers  of  mud  ring  for  leaks. 
Examine  fiue  sheet. 
Teat  steam  gauge  and  fops. 

Take   out    V-tn.   air  pump   dry   pipe  and   replace   With    I-tn. 
Examine  tender  bottom,  probably  renew. 
Stay  sheets   In  tank  gone,  replaced. 


.Google 
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LOGOMOTIVZ  OBANES 


Tbeae  machlnaa  are  commonly  steam  driven,  but  may  be  ar- 
ranfied  for  drIvlnE  by  electricity.  Steam  cranes  are  usually 
equipped  with  double  cylinder  engines.  Th«  several  motions  of 
rotation,  transfer  on  the  track,  moving  the  load  and  boom.  ar« 
ordinarily  accomplished  by  use  of  friction  clutches;  the  engine 
then  being  of  the  non-reverslns  type.  The  boiler  Is  placed  behind 
the  engine,  thus  serving  to  coiinterbalance  the  crane.  The  fuel 
and  water  tanks  are  aleo  placed  In  the  rear  for  the  same  jlurpose. 

The  following  are  the   usual   Bpeclflcatlons: 

Oauge  of  tracH 4  ft.   B%   Ins.   or  8  ft 

"- "  --I)  lbs,  •- 


Boiler  pressure    „ 

Cut-oS   8/1*  to  8/10  of  Btrohe 

Revolutions   par  min.    (engine) 80   to   SOO 

Car  wheels   2*   In.  dlam. 

Track  speed  300  to  BOO  ft.  per  mln. 

Track  power,  level  track 3  to  4  loaded  cars 

Slowing  speed  *  revolutions  per  mln. 

Owing  to  the  limitations  of  the  counterweight  the  crane  will 
raise  Its  greatest  load  when  working  at  Its  shortest  radius. 
These  cranes  are  generally  able  to  pull  several  loaded  cars  on 
level  track.  The  boiler  should  be  large  In  order  to  demand 
only  occasional  attention  from  the  operator. 

One  tjrpe  of  locamotlve  crane  Is  made  In  two  regular  sizes: 
10  and  ZO-tons  at  10  ft.  radius,  without  counterweight.  These 
machines  are  made  In  3-tt.  S-ln.,  standard,  and  8-ft.  gauges,  wltb 
4  or  8  wheels.  The  manufacturers  claim  the  following  points  ol 
superiority. 

Base  of  semi-steel  casting,  not  of  built-up  members;  turntable 
without  a  kingpin,  but  mounted  on  20  to  30  dust-proof  rollersi 
friction  clutch;  and,  on  the  8-wbeeled  machine,  a  reciprocating 
drive  shaft  which  drives  always  on  both  trucks,  while  allowing 
them  to  pivot. 

~  ed  with   the  standard  30-tt 

Lbs. 
10-ton,   4   wheeled tS.ZEO  Shipping  weight SO.OOO 

10-ton.    8   wheeled 8,600  Shipping  weight SO.OOO 

20-ton.  *    wheeled 6,250  Shipping  weight 80.000 

ZO-ton,   8   wheeled T,3SS  Shipping   weight »ll,000 

Note:     Working  weight  from  2  to  3  tons  additional. 

With  lifting  magnet  and  generator  the  cost  Is  about  tl,000 
to  12,000  extra. 

A  special  hoisting  drum,  by  which  s 
bucket  may  be  hoisted  and  opened  at  ' 
(250  extra. 

The  lO-ton  machine  will  hoist  B  tons  at  !D-ft.  radius  without 
counterweight,  and  10  tons  at  60-ft.  radius  with  counterweight. 
The  20-ton  machine  will  hoist  10  tons  at  20-ft.  radius  without 
counterweight.     The  boilers  and  engines  are  of  vertical  tyim. 


UAOHINE  TOOLS 


Twentjr-Iour-!noh  awing.  l!-root  bed  engine  lathe,  compound 
rest,  power  croas  feed,  steady  reat,  two  face  platea,  friction 
counterBhatt,  £-in.  hole  through  sptndle  and  cabinet  lege.  Tbia 
machine  la  made  by  the  H.  C.  Flah  Machine  Works,  Worceater, 
Maaa..  and  welgha  S,GOa  lbs.  A  second-hand  machine  ol  this  kind 
can  be  bought  for  |3T5. 

Harrlntiton  Eng.   Lathe:     2B-ln.  swing,   lZ-[t   bed,   compound 


rest,  power  cross  feed,  complete  with  countershaft  and  full 
equipment.     Price,  t37C>. 

Pond  engine  lathe:      SS-in.  awing.  10-ft.  bed,  complete,  1500. 

McCabe'a  Patented  Z-ln-l  double  aplndle  lathe:  Z4-in.-40-ln.  (See 
Fig.  ITS),  bed  12-ft.  long,  that  turns  G  ft.  between  centers. 
triple  geared,  complete  with  countershaft  and  full  regular  equip- 
ment. Thla  machine  has  back  gears,  hand  and  power  teed,  auto- 
matic atop,  quick  return,  wheel  and  lever  feed.  Spindle  la  coun- 
terbalanced. The  table  has  vertical  adjustment  on  column  by 
means  of  handle  operating  gear  In  rack. .  Shafts  are  made  of  ateel. 
Gears  are  cut  two  to  one  and  cone  has  four  ateps,  3)|  Inches 
to  8A  Inches  diameter.     Price  $970. 

A  new  iO-ln.  Davla  Upright  drill,  with  back  gears,  power  feed, 
quick  return  and  automatic  atop.  This  weighs  700  lbs.  and  the 
price  net  Is  |90.    Fig.  ITG. 

A  No.  1  Herriman  Standard  Bolt  Cutter  (Fig.  1T7>.  to  thread 
411 
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Pig.  176.    SO-lnch  Davli  Upright  Drill. 
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bolts  or  tap  nuts  K-fn.  to  lU-ln.  right  or  left  hand,  weighs 
1.200  lbs.  and  can  be  bouRtit  Becond-band  for  tlTE  net. 

A  single  end-punch  or  shear  weighs  about  4, BOO  lbs.  and  will 
punch  1-ln.  hole  through  <Fi-ln.  plate  or  trllJ  shear  4-in.  z  H*1d. 
bars.  A  second-hand  one  will  cost  $300  net,  while  a  new  one 
would  cost  about  lEOO. 

A  new  CurtiB  &  Curtis  1-ln.  pipe  machine  for  hand  or  power 
takes  from  1-ln.  to  4-In.,  right  or  left,  weighs  ESE  lbs.  net  or 
6E0  lbs.  groHB,  and  can  be  bought  for  tllO  net, 

A  new  No.  6  Champion  three-geared  ball  bearing  Upright,  self- 
feed  blacksmith  post  drill  weighs  240  lbs.  and  costs  tlg.SO  net 

A  new  circular  saw,  with  wood  tablf,  weighs  about  300  lbs. 
and  costs  (BO  net. 

A  new  30-ln.  band  saw  with  Iron  table  weighs  about  SGD  IbB,  , 
and  costs  tlOO  net. 

Grindstone,  machinist's:  30-ln..  heavy,  mounted  on  an  Iron 
trame,  with  shield  and  water  bucket,  weighs  about  l.EOO  lbs. 
and  costs  new  about  fso. 
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prices: 
Bismuth    . 


jf/r 


Solder,  U  and  U.  Kuaranteed. . 

Manganese  bronze  rods. . 
Manganese  b 


OU  lIMali.  Miscellaneous  lota  of  scrap  metal  atnountInK  to 
about  a  ton  can  be  sold  to  dealers  In  New  York  at  about  tha 
following  prices: 

Copper,  heavy  and  crucible. 10.76  to  11.00 

Copper,  heavy  and  wire 1D.6D 

Copper,  light  and  bottoma. , , , ; 9.T& 

Brass,  heavy 7.26 

Brass,  light 6.7B 

Heavy  machine  composition    9.T5 

Clean  brass  turnings  7.2E> 

Composition    turnings    E.IG 

Lead,  heavy  


MtBanl  WbOl.  New  York  City  price  thit  • 
builders  would  pay  for  mineral  wool  Is  (21  per  ton.  The  material 
is  packed  In  bags  which  are  charged  extra  at  12  cents  each.  For 
the  middle  west  prices  are  as  follows:  Car  load  lots.  f.  o.  b. 
factory.  South  Milwaukee,  Wis.,  tl2  per  ton;  leas  than  Car  load 
lots,  fl4  per  ton. 

The  above  prices  are  all  subject  to  change  on  short  notlc«  and. 
are  hece  given  for  purposes  of  rough  comparison  only. 


c.y  Google 


Concrete  mixeTs  are  usually  divided  Into  three  classes:  (1) 
Batch  mixers,  (2)  Continuous  mixers,  and  (3)  Oravlt?  Rilxers.  In 
batch  mixers  the  InKTSdlents  of  the  concrete  la  a  proper  amount 
or  "batch"  are  placed  In  the  machine,  mixed,  and  discharged 
before  another  batch  Is  placed  In  the  mixer.  In  continuous  tntx- 
InK,  the  materials  are  allowed  to  enter  the  machine  and  the  con> 
Crete  to  dlHcharge  continuously.  Gravity  mixers  consist  of  es- 
pecially constructed  hoppers,  troushs,  or  tubes  so  arransed  that 
the  Ingredients  flowing  through  them  under  the  Influence  ol 
gravity  are  mixed  toKsther  Into  concrete. 

1.  Batch  mixers  are  commonly  of  two  types:  One,  that  In 
which  the  drum  is  tilted  In  order  to  discharge  the  mixture;  the 
other,  that  In  which  the  drum  is  not  tilted,  but  the  concrete  on 
iMlng  raised  In  the  mixer  by  the  mixing  paddles  drops  on  the 
Inner  end  of  a  dlscharse  chute  which  conveys  It  to  wheelbarrow* 
or  other  placing  devices. 

The  following  prices,  etc.,  are  ttaoee  of  a  tilting  mixer  In  whlcli 
tbe  drum,  supported  on  horlcontal  axes,  Is  tilted  in  order  to  dis- 
charge the  concrete.  The  drum  of  this  machine  la  formed  of 
two  truncated  cones  with  their  large  ends  Joined  and'the  con- 
Crate  Is  mixed  by  means  of  steel  plate  deflectors: 

No.  0      No.  1    No.  2    No.  S\i    No.  4      No.  6 
Listed  capacity  (yds.  per 

hour)     9         sn  an  xa  4ft  fts 

Horse  power  required.. 


Weight     on     sldds     with 
pul: 


pulley    1,T40    3,G0I)      MOO       4,100      0,300      7,900 

'-'-ht    on    trucKs    with 

lley  or  gears S,!0O    8,660      *,7B0       6,800      7,400 


Weight    on    trucKs    with 

pulley  or  gears., 
weight   on    trucks 


boiler ..3,TGD    G,<00       7,200       8,800    : 

Weight    on    trucks    with 

gasoline  engine   4,000    e,100       T,400       S.SOO 

PrTce  on  skids  with  pulley.fSOO      (410      |  B2E     |  5TE 
On      skids      —"-       

engine    , 
On  skids  V 

boiler 


skids      with 


.    with    gasoline 

>nglne   EIG        SGS       1,050       1,320 

--icks  with  pulley...    3E0        480  ElO  6EG 
-■»£     steam 


On     trucks 

engine idd       tiu  ivu         s4u      i,u2a 

On     trucks     with    engine 

and  boiler   aiG        780  96G       LOSE       1,3IG 

On    trucks    with    gasoline 

engine     OSS        925       1,11E       1,2SE 

Another  type  of  tilting  mixer  te  one  In  nhlch  the  drum  la 
supported  on  a  frame  and  in  discharging  the  frame  is  tilted, 
thereby  tilting  the  drum.  The  following  prices  and  capacities, 
etc.,  are  those  of  a  machine  of  this  type  whose  drum  is  cubical 
In  shape,  and  the  mixing  Is  done  by  the  "folding"  of  the  In- 
vredlents  caused  by  this  peculiar  shape: 

lie 


,S,^  I 


£•"3  a        _ 


a 


J 


i°iai?fr  S5sissssa«  III' 
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Two   examplea    of   the    non-ttlling    type   of   batch    mixer   are 
given   below. 

Catalog  Number.                                                No.  6.     No.  6.  No.  T. 

Slie  of  batch  In  yards H  H  1 

Uated  aapaclty  In  yards 20  '30  10 

Borse  power  of  engine 6  8  IS 

Horse  power  ot  boiler T  ID  16 

Horae  power  of  electric  motor 7^  10       

Horae  power  of  gaHOllne  engine t  »       

Weight  on  truck,  engine  and  boiler S.300  E.200  10.000 

Weight  on  truck,  gasoline  engine 5,100  6.800      

Weight  on  truck,  electric  motor 5,100  6,200      

Weight  on  truck,  engine  only K.lOO  6,S0O  8,000 

Weight  on  truck  with  pulley *.300  4,600  5.800 

Weight  on  skids,  engine  only I.SOD  MOO  7,300 

Weight  on  aklda   with  pulley 3.900  4,600  6.800 

Weight  of  power  loading  skip BOO  1,100  1.800 

Price  on  trucks,  engine  and  boiler 1740  |S10  11,160 

Price  on  trucks,  gasoline  engine   166  t>46  1.216 

Price  on   truoHa,  eleetrio  motor 766  84B  1,170 

Price   on    trucks,    engine 646  T30  876 

Price  on  trucks  with  pulley 666  630  740 

Price  on  sklde  with  pulley 630  686  676 

Price  on  skids,  engine    606  700  SIO 

Price  of  power  loading  skip ISO  300  270 

A  No.   6  hatch  end  discharge  mixer  of  above  make  with  r«- 

Tersible   tractions,   steam   power,   price   complete   |1,G3G,  has   a 

record  ot  30   cu.    yd.   per  hour   for   37   working  days  on  street 
pavement   work. 

, Number-* , 

Catalog  Number. 

T         10        14        21         2S  40  80 

Sise  of  batch,   cu.   ft. .           7         10         14         21         28  40  80 

Capacity  per  hr.  in  yds.           7         10         14         31         38  40  80 

H.  P.   of  engine 4           6           6           8         12  20  36 

H.  P.  ot  boiler 6           7           9         12         16  26  60 

Weight  on  skids,  pulley    1,600   1,600  3.400  3,600  4.600  6.700  13,000 

Weight  on  eklda.  engine    2,100  2,460  3,600  6,200  6,600  S.SOO  18.000 
Weight   on   engine   and 

boiler    S.GDO   4,200   6,600   7.600   0,400  16,000  26,800 

Weight    on    gasoline 

engine    3,000  2.300  4.800  6,600  8,100  

Weight   on    motor 2,BO0   3.800  4,100  6,000  6,300  9,900  18,400 

Elxtra  weight  of  trucks.    626       62G       600       700      726  776     

Price  on   trucks,   pulley.  1326    1400    (460    1660    1600  6760  11260 

Price  on    trka.,    engine..  (600    1600    1700    1846  11006  11360  11900 

Price  engine  and  boiler.  1670    1780    1040  11180  11400  11BD0  126E0 

Price  gasoline  engine...  1696    1846    1360  11186  11300  

Price  motor 1700    iS70    {920  11136  11260  11760  12600 

Weight  of  batch  hopper    230       260       300       450       600  G70  1390     . 

Price  of  batch  hopper.  .  146       160       163       166       168  176  1126 
Price  of  pivot  hopper..  1220    1260    1266    1280     . 

Water  - *-- 


■p«olM  KaoIiiiiSB                                Steam      Electric    Gasoline 
Type     1     street     mixer    No.     H,     with 
loading  skip   11.600  11,676  11.660 


r   skip    . 


mixer  and  holat  No.  21 . . . 
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TBKT  nc&&&  aAao^on-DBxror  mixbk. 

This  machine  (Fig.  178)  consists  of  a  steel  channel  frame 
mounted  on  steel  wheela.  The  drum  la  of  very  simple  con- 
struction, the  bottom  being  a  Hemt-Bteel  casting,  and  upper  part 
sheet  steel.  The  top  of  the  drum  Is  open,  and  the  charging  and 
dumping  are  performed  through  this  opening,  the  drum  tilting 
to  the  aide  as  desired.  The  manufacturers  state  the  output  as 
2G  cu.  yds.  per  day,  mixed  and  placed  with  a  gans  of  6  men.    Tha 


Fig.  178. 

size  of  the  batch  Is  3-1  feet.  Weight  of  machine,  complete. 
1,2B0   lbs.;   price,    $!94.   f.   o.   b.    factory   In    Iowa. 

A  few  mixers  are  made  for  operation  by  hand  or  horae  power. 
These  are  especially  of  use  In  sidewalk  work  or  In  any  con- 
struction which  demands  well  mixed  concrete  In  small  amounts 
and  quantttlea. 

Following  are  the  details  of  hand  operated  mixers  which  are 
valuable  on  work  where  they  can  be  placed  directly  over  or 
alongside  the  forms, 

Kkad  ICIzer,  1.  Drum  Is  cylindrical,  suspended  In  chains.  In- 
terior o(  drum  Is  divided  into  chambers  and  the  batch  Is  mixed 
by  being  poured  from  one  to  another  when  the  drum  Is  rotated 
by  two  men.  When  the  drum  Is  rotated  In  a  reversed  direction 
the  concrete  Is  discharged.  Weight  SOO  lbs.;  capacity  i  cu.  ft, 
per  batch  and  25  batches  per  hour;  price  tlGO.  f.  o.  b.  factory. 

2.  Drum  Is  cubical,  carried  directly  on  the  axle,  but  so  ar- 
ranged that  It  may  be  thrown  out  of  gear  and  operated  as  a  cart. 
A  batch  la  2,7  cu.  ft.,  and  the  manufacturers  claim  a  capacity 
ot  IS  cu.  yds.  per  8-hour  day  with  two  operators.  The  weight 
la   400  Iba.  and  price  (100,  t.  o.  b.   factory. 

CoaUnttona  mxexi  are  constructed  In  two  general  forms.    One 
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In  whieh  tbe  iDgrredlenta  are  placed  In  hoppers  and  automatically 
fed  In  proper  quantities  to  the  mixing  trough,  the  other  In 
which  the  materlala  are  shoveled  or  otherwise  placed  directly 
Into  the  mixing  drum. 

The  two  examples  given  below  are  of  the  flrat  form,  but  can 
also  be  furnished  without  automatic  feeding  devices  at  a  slightly 
lower  charge. 

TABLB   117— CONTINUOUS    MIXERS. 
Listed 
Capacity 
perHr.  Weight 

(Cu.  Yds.)     Price  Equipment  (Lbs.) 

No.  1 

Two  hoppers  t  I    S50     Qaaollne  engine.  E  H.  P    3,600 

TIE      Steam    engine,    E    H.    P. 

and  B  H.  P.  boiler. . . .      S.OGO 
TTE     S  H.  P.  electric  motor. .      3,240 
Na  ! 

Three  hoppers  T  T4E     6  H.  P.  gasoline  engine.     3.800 

TSE      G  H.  P.      Btearo      engine 

and  S  H.  P.  boiler E.ZGO 

TSE     Tti  H.  P.  electric  motor    1,025 
No.  2» 

Three  hoppera  IS  96E     B  H.  P.   gasoline   engine    0,150 

Sfl5      0  H.  P,      steam      engjn« 

and   T   HLP.    boiler...      T.146 
090     TU  H.P.  electric  motor    S.SSE 
No.  3 
Three  hoppers  10  l.SSS     8  H.  P.      steam     engine 

and  10  H.  P.  boiler..      9.100 
I,S80      10  H.   P.   electric  motor     7.180 
1.32E     With    steam    traction..     0.OEO 
No.  4 
Three  hoppera  IS  l.ETE     11  H.  P.  engine  and  IS 

H.  P.  boiler 13,600 

1,710    With   steam   traction..  16.000 
Listed 

per  Hr;  Weight 

(Cu.  Yds.)  Price  Equipment  (Lbs.) 

3  H.  P.  engine  )  12  to  IS  3    800     On    truck    with    boiler 

4  H.P.  bolter    )  and   engine 3,000 

SKH.  P.  engine    12  to  15  S7E      On   truck   with  gaaoline 

engine     (pump     tU 

exFra) 3,B00 

0  R.  P.  engine       IE  to  IB        1,050      On  truck  with    gasoline 

engine    2,700 

oowTAaawj  or  a«xvss  ahs  owvxs  oovobbtb 
mxnxB. 

Prom  Engintering  Record,  New  York. 
The  figures  In  the  accompanying  tables  have  been  complied 
from  the  records  of  the  Aberthaw  Construction  Company,  of 
Boston,  who  ran  a  ledger  account  for  each  mixer.  The  oldest 
mixer  is  nearly  seven  years  old.  The  original  cost,  repairs,  and 
other  expenditures  are  charged  against  the  machine  and  It  Is 
credited  with  so  much  per  day  for  the  elapaed  time  It  Is  on  a 
Job.  This  rental  credit  Is  based  sa  nearly  as  possible  on  what  It 
would    cost    to    rent    this    plant    Instead    of    buying    It    outright. 
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Intereit  la  flgiired  at  the  rate  of  6  per  cant  per  annum  on  .the 
original  purchase  price  and  compounded  annually  Jan.  1.  All  tbe 
flcures  are  brought  up  to  Jan.  1.  1910,  and  the  Inventory  valae  of 
the  machines  taken  at  this  date.  The  yardage  Is  a  very  close 
approximation  of  the  actual  amount  mixed. 

Comparison  of  the  owned  and  rented  plant  coats  for  each  mixer 
shows  that  there  la  very  little  saving  by  owning  the  mixers  when 
they  are  over  E  years  of  age,  as  In  the  cases  of  Nob.  2  and  a.  In 
fact.  No,  2  showe  a  small  balance  In  favor  of  renting.  On  the 
other  band,  No.  6,  a  comparatively  new  machine,  working  on 
large  yardage,  shows  a  leas  economy  than  No.  3.  Mixer  <.  owned 
a  little  lesH  than  4  years,  rented  62.T  per  cent  of  the  time  end 
working  on  comparatively  a  mall  yardage,  auch  as  reinforced 
concrete  buildings,  shows  the  largest  economy  from  an  owner's 
standpoint. 

I. — FIRST   COST  "AND   REPAIRS   FOR   FOUR    MIXBRa 
(Actually  Owned) 

Totals 


Hlxer   No. 
Date   of  purchase, 

Original  cost   

Interest  at   SJS,    to 

Jan.   1,   1911) 


368.90 
3E0.2S 


220.GT 
218.43 


137.01- 


1.723.38  1.3G9.1S 
12.350  IG.EOD 
t0.139G       10.0883 


l.e2S.3S 

GOD. DO 

1.02G.38 

toy69S4       tD.6B4U 


10  BOO 


.024.35 
.946. SO 
.479.95 
SGO.OO 


II.— RENTAL    CRKDITS    FOR    POOR    MIXERS. 


Per    ceni 


rented      to 
I.   1910 


Totals 

e.e9s 

3.997 


*2.2E 
,204,50   fS.Sll 


Jan.  1    tl,e5G.OO   fl,eiS.25   tl,8» 

otal   yds,    mixed.         12.350         1  B.GOD         lD,buu         1:1, uuu         0  i.anv 
lant  coat  per  yd.       t0.1340       10.1042       (0.1748       IO.0S34       tO,1100 

III.— COMPARISON  OF   OWNED  AND   RENTED   PLANTS. 


3 

4 

6 

Totals 

ta.DS33 

J0.0964 

t0.0640 

|0,U894 

0,1048 

0.1748 

O.OS34 

0.1100 

UIXBR8  m 

The  coat  of  imloadlng  and  placing  In  condition  tor  work 
averag«s  about  165  to  (TG  p«r  mlier. 

dniTitr  Mlxsra.  The  moHt  common  form  of  gravity  miiers 
conslHta  of  two  or  four  small  hoppers  (depending  upon  the  slie 
of  the  mixer)  set  upon  a  frame  support,  which  latter  also  carries 
a  platform  on  which  the  men  are  stationed  to  load  the  materials 
into  the  hoppers.  Below  these  top  hoppers  three  large  hoppers 
are  set,  one  below  another.  To  operate  the  mixer  after  the 
top  boppera   have  been  charged  the  gates  of  these  are   opened. 


Fig-  17B-    Showing  an  Arrangement  ot  the  Halm  Concrete  MlM«r. 

and  material  allowed  to  paaa  Into  the  hopper  below,  where  it  la 
caught  and  held  until  this  hopper  Is  full,  upon  which  the  gates 
are  opened  and  the  material  allowed  to  flow  into  the  next 
lower  hopper  and  so  on  until  the  concrete  is  received  in  the 
bottom  hopper  ready  to  be  talcen  to  the  forms.  This  Is  properly 
a  batch  mixer,  but  the  charging  la  carried  on  while  the  material 
Is  being  mixed  In  the  lower  hoppers. 

Only  the  metallic  parts  of  this  mixer,  that  la,  the  hoppers. 
Chutes,  gates,  etc.,  and  not  the  wooden  fromswork,  are  furnished 
by  the  manufacturer. 
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Mr.  (FlKB.  ITS.  ISO)  Snuai 
slie,  capacity .  %  cu,  yd.  per  batch,  weight  of  metallic  parts 
2,640  lbs.     Price,  f.  o.  b.  nearest  station,  tl,2E0. 

Uedlum  slie,  capacity  lU  cu.  yd.  per  batch,  weight  of  metallic 
parts  T,OSO  lbs.     Price  11,100. 

This  type  of  mixer  la  also  made  portable   (Fig.   181)   and  la 


operated  by  being  raised  with  a  derrick  or  elevator.  The  capacity 
of  this  small  machine  Is  about  Biz  cu.  yds.  per  hour  and  %  cu. 
yds.  per  batch.  Weight  1.400  lbs.,  complete.  Minimum  height 
12  ft     Price  tSED. 

1  organlied  work  a  batch  every  two 
r  30  batches  an  hour,  should  be  averaged.  The  real 
capacity  of  any  mixer  Is  usually  determined  by  the  speed  with 
which  the  materials  are  delivered  and  taken  away.  In  regard 
to  mixer  efficiency  I  can  do  no  better  than  to  quote  from  Olllette 
and  Hill's  "Concrete  Construction":  "The  most  efficient  mixer  Is 
3  that  gives  the  maximum  product  of  standard  quality  at 


the  1 


produc 


■.  Chas.  R.  Gow,  In  a  very  complete  paper  read  before  the 
Boston  Society  of  Civil  Engineers,  gives  the  cost  Of  concrets 
crushing,  mixing  and  placing  plant 


Fig.  181.    Portabis  Gravity  Mixer. 


.31.16.  .yGoO'^lc 


4» 
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ThlB  plant  1b  shown  In  Fls-  IBS.  The  engine  used  waa  a  40 
H.  P.  KOBollne  engiDe,  but  a  iS  H.  P.  naa  all  that  the  plant 
required.  The  crusher  waa  a  10x20  In.  Jaw  crusher  which  was 
fed  b7  hand  with  stone  dumped  by  teams  on  the  crusher  platform. 
The  KfBvel  and  Band  were  dumped  on  the  platform  and  shoveled 
on  to  an  inclined  Bratlne  which  allowed  the  sand  to  drop  Into  a 
Si-tt.  bucket  elevator,  while  the  larger  gravel  was  chitted  to  the 
crusher  and  thence  to  the  elevator.  The  rotary  screen  separated 
the  sand  and  stone  into  bins  from  which  It  dropped  to  a  measur- 
ing hopper  and  thence  to  a  skip  ear.    This  car  was  provided  with 


the  proper  amount  ot  oement  from  a  hopper  and  was  hoisted  up 
the  Incline  and  Its  contents  automatically  dumped  Into  a  one- 
yard  mixer  which  dlHCharged  Into  a  one-yard  holstinR  bucket  on 
a  flat  car.  These  cars,  which  had  room  for  one  empty  and  one 
full  bucket,  were  drann  by  cables  along  a  track  to  the  pladnK 
derricks,  of  which  there  were  two,  with  7E-fL  guyed  masts  and 
80- ft.   booms. 

This  plant  cost  about  16,000  at  the  factory,  fSOO  for  freight 
and  transportation  and  J3,900  to  Install  and  maintain  In  working 
condition;  total  cost,  therefore,  t9,GO0.  It  waa  capable  of  mixing 
(0  cu.  yds.  per  hour,  but  actually  mixed  less  than  IE.  The  total 
number  of  yards  of  concrete  placed  was  13.282,  which  was  less 
than  the  smallest  amount  necessary  to  make  the  use  of  such  a 
plant  economical. 
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Cost  per  cubic  yard  for  oniahlnK,  mIzInK  and  placIoK: 
Pransportlng  to  Work;  Per  Cu.   Td. 

Freight  of  plant  to  Westfleld fO.OlSI 

Cost  or  unloadluB  plant  from  cars 0.014S 


t0.044S 


Cost  of  teaming  plant  to  work, ...!!!!!!!!!     oloifll 
Total  ooat  of  landInK  on  lib, 

Pinal   Removal   of  Plant: 

Coat  of  labor  dlamantllnK  and  loading lO.OSDS 

Coat  of  teaming  to  railroad 0.0100 

Coat  of   freight    returning 0.0043 

Total  coHt  of  removfng  plant 0.044G 

Erecting  and  Maintaining  Crusher  and  Concrete  Plant: 

Cost  of  labor I0.172B 

Cost  of  materials   and  suppllea '    0.1139 

Coat  of  miscellaneous  teaming 0.0064 

Total  cost  of  erection  and  maintenance   

of  plant 0.2918 

Cement  Storehouse,    BO  Ft.  by  2i  Ft.: 

Cost  of  materials  used 10.0206 

Cost  of  labor  building 0.0120 

Total  cost  of  cement  house .' 0,0326 

Erecting,  Moving  and  Removing  Derricks  and  Holsters; 

Cost    of   labor JO.IOOS 

Coat  of  mlacellaneouB  auppllea ,.      0.0033 

Cost  of  mlscellaneoua   teaming O.OOll 

Total  cost  of  derricks O.lOfiJ 

Depreciation  on  Plant: 

Cost  of  depreciation  on  concrete  plant (0.1003 

Cost  of  depreciation  on  crusher  plant 0.13T0 

Total  depreciation 0.IO6! 

Coal  and  OH  Used  In  Mixing  and  In  Operating  Derricks; 

Coat  of  coal    10.1322 

Coat  of  oil O.OIIO 

Total  cost 0.1332 

Grand  total  coat  of  crusher  and  concrete  plant  30.889) 

A  large  portable  plant  for  cru-'blng,  mixing  and  placing  con- 
crete on  the  CatlklU  Aqueduct  la  described  In  KnplnseHnfr  and 
Conlractino,  Vol.  XXXIV,  No.  23.  Thla  plant  was  designed  to 
build  30  lineal  feet  oC  aqueduct  per  day,  but  Improvements  and 
efficiency  of  the  crew  Increased  the  capacity  to  60  feet  per  day. 
The  section  on  which  this  plant  was  operated  was  about  1^ 
miles  long  and  the  cross  section  of  the  aqueduct  was  of  the  flat 
baae  lype,  of  Interior  dimensions  of  IT  ft.  x  ITU  ft.  and  walls 
from  12  to  24  In.  In  thickness. 

The  plant  consisted  of  two  principal  parts,  the  Srst  for  crush- 
ing and  mixing  and  the  second  for  handling  forma  and  concrete. 
The  first  part  consisted  of  a  ateol  frame  work  mounted  on  two 
SO-ft  steel  flat  cars  placed  aide  by  aide  and  bolted  together. 
A  gyratory  crusher  with  bucket  conveyor  and  revolving  screen 
crushed  the  material  and  deposited  it  In  a  SO-yd.  sand  bin  and  a 
lO-yd.  stone  bin.    These  bins  discharged  Into  a  Halns  mixer  and 
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the  concrete  was  picked  up  by  an  electrto  hotet  In  Haliu  bucket* 
and  conveyed  to  the  forms.  Ttiat  part  ol  the  plant  used  Id 
placing  concrete  and  handling  the  outside  forme  constated  of  a 
two-truBB  Bteel  bridge  140  feet  lane,  upon  which  tralveled  the 
several  holata.  The  concrete  bucbet  holat  was  suspended 
beneath  the  bridge  and  equipped  with  one  11  H.  P.  motor  for 
hoisting  and  two  propelllnK  motors  of  3  H.  P.  each.  On  top 
of  the  bridge  was  a  traveler  equipped  with  tw«  G  H.  P.  motors 
and  overhanging  arms  for  handling  the  forms.  At  the  rear 
support  was  a  chain  hoist  with  a  S  H.  P.  motor  for  moving 
ahead  the  eaddles  which  supported  that  end  of  the  bridge.  Steel 
collapalble  forms  were  used  and  were  shifted  by  a  30  H.  P. 
motor-driven  carriage.  Materials  for  the  crusher  were  handled  by 
two  derricks.  All  the  plant  with  the  exception  of  a  small  steam 
boiler  used  for  cleaning  concrete  surfaces  was  operated  with 
a  high  tension  current  supplied  by  a  public  service  corporation. 
This  plant  ie  shown  In  Fig.  1S3.  It  cost  about  |30,OD0,  and  elnce 
It  was  built,  nearly  fiO.OOO  was  spent  in  changes  and  repairs. 
The  plant  worked  well,  but  had  only  about  80,000  yards  of  con< 
Crete  to  place.  It  la  doubtful  whether  such  an  equipment  pays  on 
a  .iob  of  thl!)  Blae.  . 

Lieutenant  X..  M.  Adams,  Corps  of  Engineers,  U.  S.  A.,  In 
"Professional  Memoirs"  (or  January-March,  IDIl,  describes  a 
mixing  and  handling  plant  mounted  on  a  barge  for  use  in  con- 
crete work  In  locks,  dams,  etc.  This  plant  is  supplied  with  sand 
and  gravel  from  barges  alongside  and  the  concrete  is  removed 
from  It  by  a  derrick  set  up  on  the  forma  or  on  a  boat  adjacent. 
The  general  scheme  Is  shown  in  Fig.  1B4.  The  cost  of  such  « 
plant  la  as  follows  : 

Hull  of  barge I  4,000.00 

Coal,  sand  (20  cu.  yd.)  and  gravel  (40  cu.  yd.)  bins 000.00 

Boiler  house  and  cement  shed  (1,000  barrels)   300.00 

Derrick   (5G   ft,   boom]    complete   with    (8^x10   tandem 
drum)  hoist,  two  duplicate  boilers  (each  30  H.  P,>,  8 

strand    IB-wIre    plow    ateel    rope S.SOO.OO 

IH-yard  clam  shell  bucket  600.00 

Mixer,  complete 1,300.00 

Cement  car   <«   bags)   and  holet 400.00 

,   ToUl |io,Eoa,oii 

Iiabor  coat  of  operation  per  8-houT  day  shift 118,30 

Coal  to  f umleh  40  H.  P,  per  shift %  ton 

Capacity,  twenty  1^  cubic  yard  batches  per  24  hours 30  yds. 

Hr.  H.  P.  Gillette  in  bis  Handbook  of  Cost  Data  describes  a 
mixing  plant  nsed  in  building  a  concrete  retaining  wall,  A 
batch  mixer  was  used,  the  concrete  being  delivered  by  a  cabieway 
Of  400'  Span.  The  broken  stone  and  sand  were  deliverel  near  the 
work  In  hopper-bottom  care  which  were  dumped  through  a  trestle 
onto  a  plank  Hoot,  The  material  was  loaded  by  hand  Into  one- 
horse  dump  carts  and  hauled  900  ft.  to  the  mixer  platform.  This 
platform  was  24x24  ft.  and  G  ft.  high  with  a  plank  approach  49 
ft.  long  and  contained  a  total  ot  7,E0O  ft  B.  M.     After  mixing, 
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the  concrete  vaa  dumped  Into  Iron  buckete  holding:  14  cubic  teet 
water  measure,  making  about  one-hsJf  cubic  yard  In  a  batch. 
The  buckets  were  hooked  onto  the  cablewav  and  conveyed  to 
■  the  wall.  Steam  for  running  tbe  mixer  was  taken  from  the  same 
boiler  that  supplied  the  cableway  enslne.  The  average  output  of 
thlB  plant  was  lOO  cubic  yards  of  concrete  per  10-hour  day  at  a 
coat  for  labor  and  coal  of  tl.OT  per  cubic  yard.  The  plant  had  to 
be  moved  once  per  each  SEE  ft.  of  wall,  IS  ft.  high.  This  took 
two  days  and  coat  flOD,  or  about  10  cents  per  cubic  yard. 

In  an  article  by  Mr.  Wm.  O,  Far^o,  of  Jackson.  Mich.,  In  tbe 
proceedings  of  the  Michigan  Englneerlns  Society,  several  types  of 
concrete  handling  plants  are  dsHCrlbed.  Mr.  Fargo  considers  that 
on  work  requiring  the  placing  of  1,000  CublO  yards  of  concrete  Or 
over.  It  ts  UBuaUy  cheapest  to  Install  a  plant  for  handling  the 
material*.  The  wheelbarrow,  on  large  concrete  works,  should 
seldom  be  used.  The  tip  car  with  roller  bearings  will  enable  one 
man  to  push,  on  a,  level  track,  troni  6  to  8  times  a  wheelbarrow 
load  of  concrete.  Wagons  or  cars  for  bringing  materials  to  the 
mixer  may  be  drawn  by  teams  on  grades  of  2  per  cent,  and  by 
locomotives  on  grades  of  4  or  El  per  cent.  Steeper  grades  wilt 
require  cable  haulage.  On  long  retaining  walls  or  dams  the 
cable  way  is  especially  valuable.  A  cable  way  of  800-ft.  span, 
capable  of  handling  a  yard  of  concrete,  will  cost  complete  with 
boiler,  hoist  and  stationery  towers  45  ft  high,  from  |4,G0O  to 
tG.ODO,  and  tor  the  movable  towers  about  11,000  mor«. 

Such  a  plant  should  be  capable  of  handling  20  cubic  yards  per 
hour.  Where  the  area  is  wide  more  cableways  are  necessary,  but 
If  not  too  wide  derricks  may  economically  rehandle  tbe  load. 
On  work  where  the  total  wtdtb  la  a  large  fraction  of  the  length 
and  wbere  other  conditions  are  favorable  the  trestle  and  car 
plant  may  be  much  cheaper  than  the  cableway.  When  the  dis- 
tance from  the  mlaera  to  further  boundary  Is  less  than  600  ft 
this  la  especially  true.  The  following  Hgures  give  the  cost  of 
a  oar  plant  having  a  capacity  of  200  yards  per  day  with  length 
of  GOO  ft  out  from  tbe  mixers. 

Trestle — Double  track,  24-in.  grnage,  fl  ft.  between  centers  of 
tracks;  S-in.z8'ln.  stringers,  22  or  24  ft.  long;  S-ln.z<-in.  ties.  2-ft. 
6-ln.  centers.  2-ln.xl2-ln.  running  boards  between  rails,  12-lb. 
rail. 

Trestle  legs  (30  ft.  average  length)  of  green  poles  at  E  cents 
per  ft.,  will  cost  complete  about  fl.SO  per  lineal  ft.  of  double 
track,  or  for  the  160  ft; 

At   11.50,   erected ." I22E.OO 

Five  split  switches,  with  spring  bridles,  at  J18.00 90.00 

Two  iron  turntables,  at  130.00 SO.OO 

Three  %-yd.  steel  tip  cars,  with  roller  bearings 190.00 

fGSS.OO 

This  outfit,  with  repairs  and  renewals  amounting  to  10  per  cent, 
should  be  good  for  five  seasons'  work.  If  labor  costs  jl.TE  per 
day  the  cost  of  handling  200  cu.  yds.  of  concrete  would  be  4?i 
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yard.    This,  according  to  Mr.  Fargo,  would  be 
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t  prices  In  Cblca^o  tor  naila  In  quantltlos  ftra 


Standard 
Oa«e  and  Length 
,.     1*4  m.  NO.  IS 
. .     IH  In.  NO.  13 


No.'*&  1  L 


IoSIi^h' 
tZ.GB 


Oalvanlied  Shingle  Nalla. 


Standard 
Oage  and  Langth 

,.     lu  In.  No.  13 
,.     iS  ln.No.ia 


No.''^'^ 


Barbad  RooDns  Nails. 


standard 

Slie 

Qage  and  Length 

n.  barb  R. 

F. 

^    in.  No.    3 

n.  barb  R 

F. 

'"-K"-   ? 

n.  barb  H. 

P. 

F. 

W   lS.No:    2 

n.  barb  R 

F. 

5    ln.N0.    1 

n.  barb  R 

P. 

a   In.  No.    0 

in.  NO.    » 

a.  barb  R 

f; 

%   In.  No.  10 

Common  Steel  Wire  Nails  In  Kckb  of  100  I 

Standard  Approx, 

Oage  and  Length  No.  In  1 1 

■  1.  No.  16  900 

1.  No.  14  81B 

1,  No.  IS  322 


Coated  nallB  suitable  for  either  machine  or  hand  driving  are 
Bold   at   the   eame  pHce  M   the   above. 
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CkBlnK  Kalla. 


IOl£& 


soa 


^No. 


J.^IL 


FlnlsblnK  Nail*. 

Standard 
Slie  Oass  anil  Lienstb  > 

2d  1      In.  No.  IT 

Sd  lU  In.  No.  IB 

4d   IH   In.  No.  16 

•d   2       in.  No.  14 

Sd ZU   In.  No.  13 

lOa 3       In.  No.  12 

ISd SU   tn.No.  11 

20d 4       In.  No.  10 

Standard  railroad  spikes 

Standard  track  bolts,  base 

FIttsburs  quotatlona  on  spikes  based  on  tl.SO  per  keg  are  as 
follows; 

Railroad  Spikes. 

414    6  and  BUXft 11.80 

3.  S  M.   4.  4  U   and  ii% Extm     .10 

, .,      ,    — d  ?yxA E:xtra.      •" 


.   2.1E 


3.   Stt 

2W,  S 


.SO 

i^i'i'i^'h'.'.'.'.'.'.'.'.'.'.'.'.'.' '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'. iBitra   ieo 

Extra    .80 


>.  square,  12  t 


..Extra    .IS 


..Extra,    .to 
..Extra     .45 


■4  in.  equaral    3  to    SH  In.  long 

%  and  f,  shorter  tban  4  in.,  %  cent  extra. 
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KnlwioUinf    OUa.      The    following    prices    are    quotations 
B-bW.  lots: 

•Cylinder,   dark M 

•Cylinder,  ateam,    refined U 

Neutral  Otis,  Filtered: 

Stainless  white,  32  to  34  gravity 28 


IT 


Albany  grease,  per  lb., 
■  Price*  according  t< 
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PAINTS  AND  OILS 


city  raw.  E  bbla.  or  more |a.4fl       to  tO.SS 

Out  of  town  raw,  S  bblB.  or  more 4E      to      .51 

Boiled  oil — J  c«nt  In  advanco  ot  price  of  raw  oil. 
Refilled  oil — 2  ceats  In  advance  of  price  of  raw  oU. 


G  bbla.  or  more tO-41       to  tD.4T 

100,  20a  ACd  BOO  lb.  H»sa tO-OTSS  to  tO.08 

2B  and  BO  lb.  kegs DT7E  to       .OSt 

mm  XAKd  t:t&  uuiMv*. 

100  lb.  kegs 10.07  to  fO.OS 

Ool«n  iB  OIL  ' 

Lamp    black fO.lS  to  tO.14 

Chinese  blue SC  to      .46 

Prussian  blue 3S  to      .30 

Van  Dyke  brown II  to      .14 

Chrome  ereen 12  to      .10 

Raw  or  burnt  sienna 12  to      .16 

Baw  or  burnt  umber 11  Ut      .14 

Faint  on  an  average  covera  about  000  sq.  ft.  per  gat.  The  main 
coat  of  painting  lies  In  the  labor  of  preparing  the  surface  and 
applying,  not  In  the  cost  of  the  paint.  A  rough  eurface  takes 
more  labor  and  a  greater  quantity  ot  material.  Paint  should  be 
tested  for  flaahing,  cracking,  brushing  qualltlea,  elasticity,  break- 
ing, blisters  and  acid  and  alkaline  qualities.  It  la  uaually  a,  mis- 
take to  add  extra  dryer  to  prepared  paints,  as  the  expected  results 
do  not  necesaarlly  ensue.  Double  boiled  oil  with  a  dryer  Is  often 
used  for  shop  coat  work.  In  shop  coat  work  have  all  the 
surfaces  thoroughly  cleaned  ot  mineral  otia.  Ha  otherwise  they 
will  not  dry  and  It  Is  necessary  to  have  a  quick  drying  paint 
for   this    purpose. 

The  cost  of  giving  structural  steel  a  shop  coat  Is  tl.OO  per  ton 
up,  and  one  coat  after  erection  costs  about  12.00. 
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Bw  York  durlns  1911  wars  u 

Per  roll  of 
GOO  aq.  ft. 

RoBln  Bided  BheathiDff,  20  lb tO.tS 

Rosin  elded  aheathlnx.  SO  lb 43 

Boaln  alied  Bli«athtiiK,  40  lb ES 


Per  roll  ot 
lOS  aq.  ft, 

1  ply,  36  lb tO.SO 

2  ply,  46  lb. 1.10 

3  ply.  G5  lb. l.SO 

Tarred  felt  was  tl.4G  per  100  lb.  In  1,  3  eo4  S  ply.    Staten 
felt  waa  to  cts.  per  roll. 
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Vu  rmilM.    N«t  prices  at  Cblcago  for  tar  patla  are  as  follows: 

Pay-off  pall    («.B0 

Fay~off  pall  HpoutH  for  wood  or  atone BO 

9-way  apouts  for  brick  or  Btone 4.fi0 

Carrying:  pail    t.TO 

PilOM.     Net  prices  at  Chlcaga  for  various  IdndB  of  palla  are 
as  follows: 

Oalvantzed,   Kegular. 

Weight,  per  Dozen. 
Capacity,   QtB.  Lbs.  Per  Dos. 


Oalvonlied,  Extra  Heavy. 

Weight,  per  Dozen, 

Capacity,   Qts.                                   Lbs.  Per  Dos. 

12                                                            39  tSGE 

14                                                            33  3.8E 

16                                                          JT  4.4I> 

OaJvanized  cement  palls  with  double  braced  bottom,  extra 
heavy,  of  11  quart  capacity,  can  be  bougbt  at  18  per  dozen. 
Heavy  oak  palla  witb  Iron  bails,  14  quart  capacity,  bring  a  net 
price  of  G6  ets.  each  or  IE.50  per  doien.  Common  pine  palls, 
3-hoop,  cost  I2.G0  per  doien:  with  three  hoops  they  cost  |J  per 
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;,  brick,  machinery,  e 
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VBTBOSITHIO  C70VSTBVCTZ0X  aQVmEBXT. 

The  Fetrollthlc  System  ta  designed  to  produce  Btabia  and 
economic  ea.rth,  sHnd-clay,  gravel  and  macadam  roads  by  uni- 
formly compacting  them  from  the  bottom  up,  and  also  to  con- 
struct solid  foundations  tor  asphalt,  concrete,  brick  and  block 
pavements.  For  further  Information  on  this  type  of  construction 
we  refer  to  Enffincering  and  ContracUni/,  June  B,  IBOB. 

The  following  Is  a  list  with  weights  and  prices  of  the  special 
Implements  made  by  the  Fetrollthlc  Company. 

Tampliif  BoUert  This  machine  Is  designed  to  Imitate  the  com- 
pacting action  of  sheep's   feet,  and  of  the  small  ended  tamper 


Fig.  1H.     Building  Aiphaltlc  Gravel  StFMt  In  Whlttler,  Cal. 

commonly  used  to  tamp  the  earth  around  posts.  It  will  com- 
pact any  thickness  from  two  to  ten  Inches,  but  It  Is  not  usually 
economical  to  compact  a,  greater  thickness  than  four  to  six 
Inches  at  one  operation.  The  material  Is  put  Into  condition  for 
tamping  by  puddling  with  water  or  some  other  liquid,  but  care 
must  be  taken  to  ua«  the  proper  amount  of  liquid  In  order  that 
the  mixture  may  be  of  the  proper  consistency.  The  feet  of  the 
roller  are  nine  Inches  long.  The  body  Is  composed  of  two  wooden 
drums  with  a  tamping  width  of  six  feet.  It  Is  usually  drawn 
by  four  horses.  This  machine  Is  also  very  useful  In  compacting 
earth  embankments.  Weight  of  machine  1,800  pounds,  price 
1150.      Another   type  Is  Uluatratad   In  Fig.    186. 

XooteT-Boartfler,  ox  Oaiig'  Boad  Kooteii  Fig.  18T.  This  ma- 
chine Is  a  combination  of  plow,  rooter  and  scarlller.  It  Is  com- 
monly operated  by  a  traction  engine.  Weight  of  n 
pounds,  price  (460. 


PAVING  EQUIPMENT 


peculiarly  ehaped  aptkes  Instead  of  cutting  dlsoB.  It  Is  uauallr 
drawn  by  lour  borsea.  When  used  In  conneetloa  with  th«  rooter, 
ita   particular  function  Is  to  break  up  and  pulverize   the  cloda. 


Fig.  168.     PMrollthlc   Rotary  or  Spike  Dlic  Scarltlar, 

It  Is  alao  used  to  Ecarify.  Weight  of  machine  1,300  pounds, 
price  |1TS. 

Boftd  OoltiTBtOTi  Fig.  189.  This  machine  Is  designed  to  thor- 
oughly mil  the  dry  and  liquid  materials.  Weight  o(  machine 
TOO   pounds,    price    tSO, 

XosA  Aip&alt  Dlitmntori  Fig.  190.  This  Is  a  trailing  attach- 
ment operating  on  ita  own  wheels,  which  may  be  readily  attached 
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HANDBOOK  OP  CONSTRUCnON  PLANT 

PHOTOGBAPHT 


No  conBtmotlon  work,  however  Bmi.ll,  Bhoold  be  carried  on 
without  the  ooalHtHDce  Of  the  camera.  For  motton  study  It  1b 
indlapeneable,  and,  &b  an  adjunct  to  the  keeping  of  reeords, 
nearly  so.  FhotoKraphs  of  conBtructlon  work  have  saved  man7 
doltars  to  the  contractor  In  employees'  damage  suits,  and  to  the 
owner  or  contractor  In  other  legal  cases. 

On  unimportant  work,  pictures  less  than  IxE  Inches  are  suSI- 
olently  large  for  all  purposes,  as  small  pictures  can  be  enlarged 
to  8x10  Inches  or  more,  If  neceaaary.  After  much  experiment- 
ing In  this  line,  the  author  usee  an  Eaatman  folding  pocket 
kodak  No.  S,  which  holds  a  fl  or  IS-exposurc  film  roll,  and  take* 
a  picture  Hiii%  Inches.  This  type  of  camera  Ib  convenient  aa 
It  occupies  very  little  apace  when  folded.  The  picture  Is  large 
enough  to  show  fair  sized  groups  and  details. 

On  Important  work  large  pictures  should  be  taken  not  lesa 
often  than  once  each  month,  and  more  frequently  It  the  Work 
Is  of  Bulflclent  alie  and  progress  to  warrant  the  expense.  For 
this  purpose  the  Empire  State  piste  camera,  taking  a  picture 
8x10  inches,  Is  recommended.  For  general  use  a  No.  5  Ooeis 
Dagor  F:  t.8  or  U.  9.  2.S  lens  is  very  good.  When  this  lens 
IB  wide  open  It  covers  a  TxS  Inch  plate;  when  open  at  F:1S  or 
U.  8.:1(  It  covers  an  BxlD  Inch  plate,  and  at  F:S2  or  TT.  8.:U  it 
covers  a  12x16.  For  a  wide  angle  lens  the  No.  S,  listed  to  cover  a 
GxT,  has  a  greater  speed  and  better  definition  than  a  regular  wide 
angle  lens.  While  this  lens  Is  listed  to  cover  a  smaller  plate 
than  8x10  it  Is  actually  large  enough.  This  lens  Is  convertible; 
the  full  combination— equivalent  focus  10%  Inches — may  be  used 
for  general  work  and  the  back  combination — equivalent  focus  21 
Inches — for  objects  at  a  distance. 

For  glossy  prints,  to  show  extreme  detail,  use  glossy  Velox: 
tor  eeneral  results,  but  extreme  detail,  velvet  Velox.  In  order  to 
secure  compactness  use  the  ready  made  developer.  The  "Tab- 
loid" brand  Is  very  handy.  Always  keep  a  10  per  cent  solution 
of  bromide  of  potash  at  hand,  to  slow  down  the  developer.  A. 
room  4  ft.  X  8  ft.  Is  all  that  Is  neceesary  for  developing  pictures. 
If  there  Is  a  window,  cover  It  with  a  piece  of  red  glass  and  2 
sheets  of  yellow  P.  O.  paper,  or  with  the  red  and  yellow  fabrics 
made  for  photographic  purposes. 

Prioea  of  rhotographio  Xinlpmest  are  as  follows: 

Eastman  folding  pocket  kodak  No.  3,  with  double  combina- 
tion,   rapid    rectilinear    lens,    ball    bearing    shutter,     and 

rising  and  sliding  front IIT.BO 

Black  BoIe  leather  case  with  strap 1.76 

Film  cartridge,  8  exposures.  314x4 W 3B 

Film  cartridge.  12  eipoaures,  3"4x1H 70 

Empire    Stale   camera,    8x10.    Including    1    plate    holder    and 

canvas  carrying  case   !8.00 

Na  C  Ooerz  Dagor  lens El.GO 


PHOTOGRAPHY  i 

PRICES  OP  PHOTOQRAPHIC  EQUIPMBNT— Continued 

No.  5  Goeri  Dagor  lena 91. 

X  eioel  Sector  Bhutter  for  No,   2  lens,  which  Is  dust  tight 

and  will  speed  up  to  1/150  second IT. 

Same  for  No.  6  lens 20. 

G  Extra  plate  holdere,   @   tl.2E t. 

1  No.  2  Crown  tripod,  e-lnch  top 1- 

Cramer  isochromatlc  plates,  per  doien 

Veloz  paper,  S^xm,  per  dozen  ISci  gross 

Valoi  paper,  SxlO,  per  dozen  &0c:  gross 

2  Hard  rubber  trays,  SlAilOtt  for  plates,  at  11,80 

Unlveraal  hard  rubber  fliclnB  l)ftth 

1  4  Ounce  tumbler  graduate  glass 

1  IS  Ounce  tumbler  graduate  glass 

1i  Dozen  22  ounce,  wide  moutli  bottles,  with  cork  stoppers. 

@  12e 

Zinc  washing  box  Tor  plates — 

3  Hard  rubber  trays.  GzT,  for  Alms,  @  t1-00 3. 

1  Printing  frame.   SilO 

1  Printing  frame,  3iix4W 

1  Dozen  photo  clips    

1  Small  ruby  lamp 


It  ts  not  necessary  to  buy  trays;  wooden  boxes  lined  with  oIN 
cloth  are  all  that  are  necessary. 

For  much  of'the  data  In  the  foregoing  article  I  am  Indebted 
to  Ur.  A.  A.  Russell  of  Flushing.  L.  I. 

There  Is  an  excellent  article  In  Bnffintering  Sewe,  Nov.  19. 
1908.  page  EE2,  on  "Industrial  Photography,"  by  8.  Ashton  Hand. 
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PICKS  AND  MATTOCKS 


RAILROAD    OR   CLAY   PICKS. 


The  above  have  adze  eye.  pick  and  chisel  points,  and  are  made 
ot  hlsh  grade  solid  steet.     The  points  are  made  of  crucible  tool 

STANDARD    DIRT    PICKS. 
Weight,  Lbs.  Price,  Each,  Price.  Per  Doz. 


DRIFTINa  PICKS. 


Weight.  Lbs. 

1« 

price.  Each.                Price,  Per  Doz. 

I0.3S                                I3.8G 

These  drifting  picks  t 
beet  grade  of  crucible  t 

ave  adze  eye  and   the  points   are  of  th 

MATTOCKS    (ADZE    BYE). 

Weight. 
Lbs, 

Short  cutler 6 

Long  cutter EM 

Size  Blade,  Size  Cutter,     Price.        Price 
Ins.                  Ina.            Each,          Doi, 

S'AXTA          2<«x4U          t0.3«          13,60 
l3x7t4          2WX65              .38            3,80 

Pick  mattoehH,  weighing  S%  Iba.,  with  a  blftde  IWxSli  Ina.  anfl 
a  cutter  8^    Ins,  can  be  bought  at  a  net  price  of  }4,2G  per  doz. 

Asphalt  mttooki.  The  net  prices  for  asphalt  mattocks  In 
quantities,  at  Chicago,  are  as  follows.  For  a.  mattock  with 
crucible  steel  cutter  and  chisel  ends,  weighing  9  lbs,,  the  cost  Is 
90  cts.  each,  or  tB  per  doz,  A  mattock  with  double  cutter,  weigh- 
ing 8  Iba,.  can  be  bought  for  60  cts.  each,  or  $■  per  doz. 


PIES  AND  FOUNDATION  PLANT 


Th«  bFldse  crosses  the  Columbia  River  about  4S0  miles  from 
Ita  moutb.  At  this  point  the  river  has  a  width  at  low  -water  of 
1,060  It.,  at  average  high  water  of  2,800  ft.,  and  at  eitreme  high 
water  of  4,e00  ft.  The  bridge  1b  2,88B.84  ft.  lone;  ita  approaches 
are  timber  treatle  on  concrete  pedestals  and  are  1,316, ES  ft.  and 
3Z3.es  ft.  long  respectively.  The  principal  dimensions  of  the  piers 
are  given  in  Table  I.  All  piers  have  a  batter  of  ^  In.  to  I  ft.  on 
the  sides  and  downstream  end  of  3  Ins.  to  1  ft.  on  the  cutwaters. 
The  footings  vary  In  width  from  13  to  32  ft.  and  In  length  from 
32  to  80  ft. 


Width 

Length 

under 

Height 

Cu.  yds.  of 

Total 

Pier   coping 

coping 

overall 

concrete 

cost 

"*"         '.  ^l 

zb;  6"  _ 

34.r; 

290 

t      6.468.62 

EOO 

9,933.79 

3            ■0" 

30' tw- 

39:1' 

4             -0" 

3o;b^; 

38,6' 

490 

1,3   1:38 

E             '0" 

39.2'^ 

fl             '0" 

3o;bw 

7             .g„ 

\l'X'_ 

22 

6:3  9:?9 

2,7   2.03 

9        9;  o; 

S2;  9^- 

1!  06 

9i;o; 

2.  83 

8;o  l,'26 

I    'H^ 

Sl'7?6" 

4i;o- 

3'3   8.93 

4           8'0" 

Itll' 

ii.e; 

i 

■!;i  IS! 

B"       -•'  8- 

2B'6- 

29'.4- 

.13.539 

Total 

I331.B19.0E 

For  12  land  plera.  5.814  c 


iverage  cost  per  c 
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VnuspoitlBg  OoArtruotlon  Maitarlals.  About  14,000  tons  of 
material  and  Buppllea  were  required  for  the  construction  of  the 
bridge  substructure  and  of  the  line  near  the  river.  The  cost  of 
frelKhtlng-  material  across  country  by  wag-on  from  the  nearest 
railroad,  a  distance  of  about  5E  miles,  was  estimated  at  tl2  per 
ton.  This  coat  and  the  character  of  the  service,  with  Its  delays 
and  uncertainties,  made  this  Impracticable,  and  It  was  determined 
to  handle  all  frelg-ht  by  river  tf  possible.  Navigation  between  the 
site  of  the  bridge  and  a  supply  point  on  the  river  below  the 
Cabinet  Rapids,  about  one-half  mile  from  Vulcan  Station  on  the 
Great  Northern  R.  R.  and  K  miles  below  the  Great  Northern  bridge, 
was  considered  to  be  practicable  far  light  draft  river  steamers. 
.  Arrangements  were  made  for  the  construction  of  a  stem  wheel 
river  steamer  of  the  type  generally  used  on  the  upper  Columbia 
River,  and  the  steamer  St.  Paul  was  built  at  Trinidad  and  placed 
In  commission  on  October  30,  180«.  The  principal  dimensions  of 
the  steamer  are  as  follows: 

length  of  hull llBfL 

Beam    : !2  f  t  S  In. 

Beam  over  guards 25  ft. 

Draft    light about     18  In. 

Draft  loaded about      3  ft. 

Gross  tonnage about  £00  tons  . 

Actual  freight  capacity IIZ  tons 

Engines,  high  pressure,  non-condensing,  with 
cylinders  10  Inches  diameter,  48  Inches 
stroke,  holler  pressure SOO  lbs. 

This  steamer  cost  about  111.000  to  build  and  was  used  not  only 
for  handling  materials  and  supplies  but  also  for  towing'  and 
tending  at  the  bridge,  handling  barges,  etc  The  operating  ex- 
pense for  a  period  of  about  27  months  was  as  follows: 

Fuel    110,200 

Wages  of  crew  and  charter  of  steamer 28,800 

Total 139,000 

The  cost  of  unloading  and  handling  freight  from  the  cars  at 
Vulcan  to  the  steamboat  landing,  about  one-half  mile  distant,  by 
wagon,  was  about  $2  per  ton.  The  cost  of  handling  by  steamer 
from  Vulcan  to  the  bridge,  a  distance  of  about  3G  miles,  ranged 
from  about  |1  to  t*  per  ton,  varying  at  different  stages  of  the 
river,  averaging  approximately  (1.80  per  ton,  making  the  cost  of 
freight  from  the  cars  to  the  bridge  about  13.80  per  ton. 

Contract.  A  contract  was  entered  Into,  on  a  percentage  basis, 
for  the  construction  of  the  substructure  and  trestle  approaches, 
and  for  the  erection  of  the  falsework  for  the  superstructure. 

Under  this  contract  the  contractor  furnished  all  tools,  outtlt, 
machinery  and  equipment  necessary  for  the  doing  of  the  work, 
With  the  exception  of  equipment  of  a  nature  not  generally  used 
by  the  contractor  and  of  a  character  peculiarly  required  by  the 
nature  of  the  work  to  be  done,  which  latter  equipment  was  fur- 
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6  hoiBtlng  englneB. 
E  Btattonary  englneB. 

1  rock  crusher  and  enelne. 

2  concrete    miser*. 

2  etsht-inch  centrifugal  pumps. 
2  sli-lnch  centrlfusal  pumpa. 
'  -'■ — a  pumps. 
a  boilers,  ' 

a  drUU. 

8  derricks. 
S  pile  drivers. 


3  steam  boilers,  40,  60  and  80  h.  p. 


II  dump  cmra,  IH  c_  ., — 
6  flat  cars. 
11,000  feet  steel  rat  la. 

IS  steel  hoisting  buckets. 
G  sktpH. 

i  orange-peel  dredges. 
1  clam-shell  dredge. 
ST  cotla  of  Manila  rope. 
10,000  UnoaJ  feet  of  Ji"  wire  roP«. 
14.000  lineal  feet  of  %•  wire  rope. 
ia.70O  lineal  feet  of  %'  wire  rope. 
900  lineal  feet  of  1^     wire  rope. 

Small  tools  and  dttlngs  as  reqtllTed. 

The  total  TaJue  of  this  plant  was  appraximatelr  I4S.000. 
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PILE  DBIVEBS 


There  are  three  types  o£  pile  drivera: 

1.  Free    tall.    In    which    the    hatniner 
hOletlDK  rope  and  allowed  to   fall   freely  upon   the  pile. 

2.  liYlctlon  clutch,  in  which  the  hammer  remains  always 
attached  to  the  hoisting  rope,  and  hy  means  of  a  friction  clutch 
on  the  holstiDB  englDe  the  drum  Is  thrown  Into  Kear  or  out  of 

3.  Steam  hammer  or  pile  hammer,  which  la  described  under 
that  heading. 

A  free  tall  hammer  strikes  about  7  blowa  a  minute  when  the 
tan  Is  SO  tt.  and  a  hoisting  engine  is  used.  A  friction  clutch 
strike!  about  18  blowa  per  minute  when  the  fall  ts  12  ft.,  and 
2E  blows  per  minute  when  the  fall  la  G  ft.  A  steam  hammer 
strikes  about  3O0  blows  per  minute.  A  railway  pile  driver  Is  a 
heavy  driver  of  the  overhanging  type,  mounted  on  a  flat  oar, 
either  drawn  by  an  engine  or  self  propelled.  Similarly,  a  scow 
pile  driver  Is  a  pile  driver  mounted  on  a  scow.  A  scow  pile 
driver  will  drive  more  piles  per  day  than  a  railway  pile  driver 
because  there  la  no  delay  engendered  hy  the  sawing  oft  and 
capping  of  each  pile  in  order  to  allow  the  machine  to  pass 
over  It. 

Pile  drivers  range  In  height  from  30  ft.  op;  the  highest  pile 
driver  in  the  worid  in  1908  was  one  108  ft  high. 

A  large  pile  driver  traveling  on  a  track  wan  used  by  the 
government  on  the  Columbia  River  Improvement.  Its  equipment 
consisted  of  boilers  and  engines  for  hoisting  a  G.TOO  pound  ham- 
mer and  of  boilers,  pumps,  etc.,  for  operating  a  water  Jet.  The 
machine  had  a  reach  on  each  side  of  30  ft.  and  the  height  of 
leads  above  the  cut-oft  of  the  piles  was  80  tt  The  largest 
pile  which  the  leads  would  take  was  28  Inches  in  diameter 
and  plies  up  to  this  size  were  driven  by  using  the  hammer  In 
combination  with  the  water  Jet  Piles  30  inches  In  diameter 
were  driven  by  resting  the  hammer  on  their  edges  and  driving 
with  the  let.  PUee  aa  long  as  IGD  ft.  were  driven  on  this  work. 
The  total  weight  of  the  machine  was  SO  tons  and  Its  cost  about 
112.000. 

The  Louisville  A  Nashville  R.  R.  Co.  used  a  railway  pile  driver 
of  their  own  make.  Ut.  O,  W.  Hlnman  gave  the  cost  of  operation 
per  day  as  follows: 

Foreman  and  10  men |t2.00 

Engineer,  fireman  and  watchman fl.SO 

Conductor  and  2  flagmen T.OO 

Coal,  oil  and  waste 2.10 

TTse  ot  locomotive 12.0o 

For  use  of  driver  and  tools 2.G0 

Total    .|G2.gO 
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4&6 


The  above  crew  wa^  used  fer  building  abort  treaties,  aay  of  30 
to  4D  plies.  When  longer  trestles  were  built  a  larger  crew 
proved  more  e<:Dnomlcal  because  of  fewer  delays  to  trains.  This 
pile  driver  Was  also  used  as  a  derrick  and  material  of  all  kinds 
waa  unloaded  with  it. 

Mr.  Aron  8,  Uarkley  said  that  the  Chicago  &  Eastern  llilools 
Railway  used  a  Bay  City  pile  driver.  This  was  self-propelling 
and  made  about  B  miles  per  hour  under  Its  own  steam.  It  was 
able  to  haul  G  or  8  cars  on  a  level  grade.  When  the  pile  driving 
was  done  within  l\k  miles  of  a  aide  track  an  engine  was  rarely 
used  to  haul  It.  The  operator  was  paid  I2.E0  per  day.  The 
hammer  weighed  2,GD0  lbs.,  and  the  original  cost  of  the  entire 
machine  was  M,BO0.  Very  few  repairs  were  necessary;  the 
chains  and  sprockets  being  about  the  only  parts  which  needed 
renewing,  and  they  had  a  life  of  from  1  to  l  ^  years.  The 
machine,  when  working,  drove  from  40  to  60  piles  per  day. 

File  drivers  mounted  on  bIIIb  for  operation  by  a  steam  engine 
'  cost  as  follows: 

Price  complete  without  blocks,  lines  or  engine: 


i 
1* 

S" 

h 
k 

Si 

s 
1 

t 

1 

P 

|3«.00 

30 

1   36. 00 

1220.00 

]g 

SO 

93:00 

SB.OO 

230.00 

2.000 

'S 

IS 

*8!oo 

3B 

111.00 

76.00 

286.00 

2,G00 

'K 

6S.Q0 

40 

148.00 

3G.0O 

360.00 

3,000 

9% 

20 

ei.oo 

60 

16S.00 

30.00 

690.00 

40.00 

Pile  drivers  mounted  on  sills  are  usually  operated  by  horse 
power.  When  so  operated  the  hammer  on  the  small  sizes  Is 
raised  direct;  on  the  large  ones  the  end  of  a  line  la  fastened 
to  a  post  or  other  deadman,  carried  through  a.  tackle  block  on 
the  main  hoisting  line,  and  tied  to  the  whiffle  trees.  Winches, 
bolted  to  the  ladder,  can  be  used  to  raise  the  hammer  but  are 
very  slow.  Prices  complete  without  blocks,  lines  or  engine,  are 
as   per  table  on  following  page. 
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Adjustable  trips,  for  TegnlatlnK  the  lenxth  of  stroke,  cost: 

For  hammer  ot  2,E00  lbs.  and  over tlg.GO 

For  hammer  of  1,200  to  2,000  lbs I2.TG 

For  hEunmer  of  1,000  lbs.  and  under 10.00 

A  small  pll«  driver  10*  bigb  with  a  taammsr  bead  weighing; 
2,sao  lbs.  was  constructed  at  the  following  coat.  Bill  of  lumber 
for  the  driver  Is  as  follows: 

2  Pieces  fx  8-x30'  (leads)    .■ 130 

1  Piece  «-•:  S"i  4'  (crosH-piece)    11 

2  Pieces  e"x  6"xl  6'  (baae)    98 

2  Pieces  2"x  4-xa2'  (ladder)     4S 

2  Pieces  2'x  4'x  2'  (ladder  rungs)    H 

1  Piece  4"x  4'i2«'  (sway  braoea)   M 

1  Piece  2"x  4"i20'  (long  front  sill)    U 

1  Piece  2''i  4'xl4'  (short  rear  sill)  t 

1  Piece  la-ilS'i  4-  (drum)     48 

80  Pieces     l"il2"x  8'  (bull  wheel)    180 

Total »08 

Two  carpenters  and  two  laborers  buUt  this  driver  In  two 
days,   total   cost   was: 

700  Feet  B.  M.  at  (20.00 114.00 

Bolts  and  nails   2.00 

Labor 18,00 

1,200-lb.  Pile  hammer 60.00 

1  Pair  nippers  6.00 

1  Snatch  block 8.00 

Ua  Feet  of  1-ln.  rope 10.00 

Total    .' 8102.00 

The  City  of  Chicago  In  1001  constructed  some  Intercepting 
sewers  by  day  labor.  Wakelleld  sheet  piling  2x12  tn.  x  20  ft., 
Norway  and  Georgia,  pine  lumber,  surfaced  one  side  and  one 
edge,  was  used.  It  was  found  that  Norway  pine  would  stand 
about  GO  per  cent  more  blows  under  a  drop  hammer.  The  City 
built  with  Its  own  labor  a  turntable  drop  hammer  pile  driver, 
Tbe  hammer  weighed  3,000  lbs.  The  driver  was  equipped  with  a 
TxlO  Inch  double-drum  hoisting  engine  and  a  duplex  steam  pump 
for  jetting.  The  leads  were  40  ft.  long.  It  cost  t2,£00.  Id  op- 
eration It  was  found  practical  to  swing  the  driving  apparatus 
about  once  each  day.  In  ordinary  driving  the  crew  averaged  90 
pieces  of  sheeting  In  8  hours,  which  is  equivalent  to  *B  fl.  of 
trench.  The  pile  driving  crew  Consisted  of  12  men  coating  840.88 
per  day,  which  gives  a  cost  of  90  cts.  per  ft.  of  aewer.  The  bill 
of  material  required  for  90  ft.  of  piling  was  as  follows: 

10.8  IS.,  B.  M.,  2xI2-fnch  x  20-foot  timber,  ®  822.00 t^3^M 

900  GO  D  Spikes,  9   82.6G  per  100 2S.8& 

1  Ton  of  coal  for  pile  driver 2.90 

Total    .8284.35 

This  gives  a  cost  of  8B-87  per  ft.  of  trench,  or  a  total  cost  of 
18.77  per  ft 
During  the  six  months  ending  June  30,  1810,  the  cost  of  repairs 
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to  all  pile  drlvera  on  tlia   Panama  Canal   work  waa  an  average 
at   |>.42    per   day   for    442    dara   of   WMrk. 

The  pile  drivera  used  on  the  work  of  ImprovlnE  Uncoln  Park, 
Chicago,  darinx  !>!•  and  1*11,  were  of  tbe  drcq>  hammer  type. 


Fig.  191.    Spaclal  Trawallng  Pile  Driver. 

equipped   with    411   ft.   leads   and   Z.IOO-lb.    Iiammera.    The  cost   of 
operatioji  of  Driver  No.  1  during  IBIO  nas  aa  follows: 

Hours  in  commission T6S 

Labor  operation (2,029.70 

"      ■    ind  suppliea   4BB.S0 


Labor  repi 
TowlnB.  il 


%  hours,  @  (2.72 12.24 

..u,u.o..™     gB.OO 

Total  cost    IS,728.«2 

COBt  per  hour   4.74 

The  cost  of  operation  and  repairs  on  Drivers  No.  1  and  No.  2 
durinE  1911  are  here  given.  The  extensive  repairs.  Including 
a. new  deck  house  and  a  new  holler  to  lit  driver  No.  2  for  work, 
accounts  for  the  high  repair  cost  for  that  machine. 

COST  OP  OPERATION  AND  REPAIRS  OF  PILE  DRIVER  NO.  1 

Hours  In  commission. .1,136 

Labor     14.962.22  M.3T 

Fuel    215.6B  .19 

Supplies     326.80  .28 

Watching    226.04  .20 

Insurance     79.20  ,07 

tM0T.91  16.11 
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tft£ 


t    741.32  tO.SG 

Total  operation  and  repairs t6.ES2.it  fS-II 

COST  OP  OPERATION  AND  REPAIRS  OF  PILB  DRIVER  NO.  2. 

Hours  In   commlBaion 634 

Operation:  Per  hour. 

I^bor    12.771,86  t4,a7 

Fuel    128.80  .20 

Supplies    184.77  .29 

Watching    132,80  .21 

Insurance   79,20  .13 

t3,2>4.9Z  tE.20 

— ibbr    tl.2t7.gs  »1.9ft 

Material    678.B7  1.08 

Derrick   fiO.GS  .10 

tl.S7G,04  tt.ll 

Total  operation  and  repairs -..fe,2S9.t6  fS.tl 

W»«ii>   or  JU>  Skinmar.    The   principle   of    operation   le    ttae 

alternate  rapid  rising  and  driving  down  of  a  ram  of  considerable 
weight,  by  Bteam  or  compressed  air.  It  gives  a'  lighter  blow 
than  the  drop  pile  hammer,  but  its  blows  follow  each  other  so 
rapidly  that  the  pile  and  the  ground  do  not  have  time  to  settle 
back  into  their  normal  static  condition  before  the  neit  blow 
strikes  the  pUe.  It  does  not  split  or  broom  the  pile  head  as  much 
ms  the  drop  hammer  does,  and  It  holds  the  pile  more  steady. 
The  hammer  illustrated  in  Fig.  192  can  be  suspended  In  the 
leads  of  a  pile  driver  or  hung  from  a  derrfek,  crane  or  beam. 
Table  127  gives  the  sizes,  weights,  prices,  etc,  locludlns  attlngs 
for  ftttachins  hose  to  hammer  but  tio  hose.  Hose  costs  as  follows: 
Slie,  Inches,  Number  of  Piles.  Price  per  Foot. 
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1^  t 

a  7 

Another   make  of   hammer   la   as   I 


S        I        ^=i       14  I  62       £         -  g 

I     ^     ;i5     S-^       S      &^    s      z  S 

2"        139        100       76-80  8-10       400       3%        214  S' 8' 

4-        828        160       76-80        12-16        326        6S        3i4  *' 6' 
The  driving  cap  for  steel  piling  costs  tio  extra. 
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PILES  DRIVERS 


r  Air  Pir«  DHver  for  3-lncli  Shaet  Piling. 


■Referring  to  downward  force  In  t 
duty  of  hammers  1h  usually  given 
■teel  piling  equlvalentB  are  aa  follon 


on  precedlnK  pi 
food"    units:    Ih 


ptllng  ti 
piling:  t 


Bheetlng   will   drive   9" 
Hh««tlnK  will  drive   12~ 


rlvlnK    14'    round  pllCfl    wtll    drive   IS" 
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PiLnro 

.  Hardwood  plies  ara  used  where  the  driving  Is  difficult  and  tho 
soft  varletlei  where  It  Is  cuy.  In  1110  In  New  York  and  the 
North  Central  States  the  price  was  about  as  follows.  Spruce  or 
yellow  pine.  lZx«  Inches,  SO  to  SG  R.  Ions,  10  to  11  cts.  per  ft; 
spruce,  40  to  4S  ft.  long.  11  to  11  cts,;  short  leaf  yellow  pine, 
GO  ft  lonK,  IE  cts,:  same  60  ft.  lonK.  16  to  1«  cts.;  long  leaf.  GO 
ft.  lonr.  IT  to  iS  cts.:  ea  ft  lonp,  18  to  2S  cU.:  oak.  IS  to  i2  cts.; 
scrub  oak,  short  lengths  and  odd  stiea.  10  cts.  and  up.  The  charg* 
for  driving  a  pile  In  the  vicinity  of  New  York  Is  about  tS.OO. 

Pile  points,  or  shi>es,  with  4  straps  cost:  Square,  each  >G  cts. 
to  (1.40:  oblong,  each  tl.06  to  11.50:  round  of  6-I11.  diameter,  each 
tl.4D:  S-ln.,  each  12.TG;  lO-In..  each'14.2G.  Pile  bands  to  prevent 
brooming  are  made  of  1-ln.  Iron.  2  to  4  Ins.  wide  and  coat  from 
tS.OO  to  t'.OO  each. 

Cost  of  piling  and  piles  tn  the  conatructlon  of  an  ore  dock  tor 
the  Duluth  A  Iron  Range  B.  R.,  la  abstracted  from  an  article  by 
Inland  Clapper,  In  Engiiteeritio  and  ContraeUnn,  July  IT,  IRtl. 
Th«  following  tables  give  the  time  of  the  various  classes  of 
labor  and  of  the  outfits  used  In  carrying  out  different  parts  of  tha 
work.  The  time  allowed  for  outQt  Includes  only  the  tlm«  whll« 
actually  In  use.  A  10  H.  P.  gasoline  boat  did  most  of  tbe  towing 
and  the  time  of  Its  engineer  Is  Included  in  the  tables. 

In  Table  1  for  aheet  piling,  the  item  "preparing  and  handling" 
Includes  aplking  on  the  tongues  and  grooves,  using  about  EO 
Kx8-in.  spikes  per  pile,  also  sharpening,  loading  by  derrick  from 
akldway  to  acow,  and  unloading  at  the  drives.  The  Item  "waling 
and  tying"  covers  the  placing  of  the  temporary  Inside  guide 
timbers,  the  temporary  outside  waling  timbers  and  all  tempo- 
raiy  and  permanent  bolts  and  anchors. 

L— TIME  COST  OF  SHEET  PILING  (2,SG0  PILBS). 

Hours  per  100 
Preparing  and   Handling:  Hours.  Sheet  Piles. 

Foreman     S70  15.68 

Carpenters   620  11.80 

aklfipd  labor 1,810  70.78 

Common  labor    (.960  .  208.40 

Engineer    S40  14.31 

Tug  and  crew 40  l.OS 

Derrick  scow    ISO  10.61 

Driving : 

Foreman     BOO  24.84 

Skilled  labor 1.800  79.67 

Common  labor  2.100  »0.»< 


5;s?; 


670  24.00 

Cutting  Oft: 

Common  labor  1,700  71.67 

Waling  and  Tying: 

Foreman     TOO  S2.00 

Carpenters     2.380  100.20 

Skilled    labor    »,330  20S.49 

Common  labor   13.870  6*2.88 

Engineer    l.»!0  8Jo| 

TufCSbdcrew ,40  1.(8 


•■■iv^ 


Table  It  for  round  piles  Includes  only  those  pilea  In  the  dock 
proper.  The  Item  "polntlns  uid  bandllng"  Ineludes  aorttoK.  point' 
inK,  ratting  and  delivering  to  drivers.  The  cutting  Includee  the 
removing  of  the  old  pile  heads. 

II.— TIME  COST  OP  ROUND  PILE  WORK  (163.600  PII,BS). 


Pointing   and    Handling: 

Hours. 

Hours  pe 
100  Lin.  Ft. 

Skilled   labor    

i'k 

Driving  1 

Common  labor  

Cutting  Off  Piles: 

I.»S>8 

PlB-  1B3.     No.  B  Hammer  Driving  Wemllnger  Piling. 

TKe  standard  dOTetaJled  shect'Pillng  of  the  Southern  paciOo 
Railway  used  by  Mr.  Kruttschmltt  in  closing  breaks  on  tbe 
MlsslSHlppl  levees.  Is  descTlbed  as  follows  In  the  ilecIamotloH 
Record. 

"The  main  body  of  each  pile  Is  composed  of  a  4xli-ln.  plank 
with  the  lower  end  adied  to  a  slope  of  nbout   IE  degrees  with 
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the  horlsiont&l,  so  kb  to  force  the  pIlhiK  In  driving  against  the 
preceding  one.  On  one  edge  of  the  body  ta  nailed  two  strips  made 
of  1-in.  boards,  having-  their  exterior  edges  In  the  plane  of  tbe 
loce  of  the  pile,  and  their  Interior  edges  beveled  so  as  to  form  a 
trHpeioldal  groove  between  them  with  a  larger  base  adjacent  to 
the  body  of  the  pile.  This  larger  base  la  made  about  3  Inches 
In  length,  the  shorter  base  about  1  Inch  In  length.  On  the  other 
edge  of  tbe  main  body  of  the  pile  is  nailed  a  alngle  strip  made  of 
l-ln.  boards  and  so  beveled  aa  to  permit  It  to  slip  snugly  between 
the  bcv,eled  opening  on  the  adjacent  pile.  The  strips  are  nailed 
to  the  main  pile  with  lOd  wire  nalla  spaced  ■  Ins." 

The  cost  of  making  1  aq.   ft   of  thia  piling  would  be  about 
as  follows: 

1  4-X12-X12'  plank   at   130   per  M.,   B.    M 10.13 

3   2"z  l''xl2'  planks  at  ISO  per  M.,  B.  M DIE 

S  lOd  wire  nails  at  tZ.20  per  keg 002 

U   hour  of  carpenter  at  60  cents  per  hour I.2B 

Total    I0.28J 


WITH    SHORT   CLIPS. 
Thickness.      Price  per  Sq.  Ft       E^ztra  per  Clip. 


WITH  PULL  LENGTH  CLIPS. 


Price  per  Square 

rype. 

Thickness. 

Foot,  Including  aip. 

-B 

^''w- 

*"**« 

B/3i; 

:    -B 

-C 

-O 

'.G4 

-c 

.<J 

•D 

.81 

.•-5 

WaksfleU  Filing'  Ih  suitable  for  light  or  medium  heavy  work. 
It  has  been  used  with  great  Euccess  on  small  sewers.  The  spe- 
cial cap  necessary  for  use  In  driving  costs  (10. 

The  cost  of  Wakedeld  sheeting  complete  and  ready  for  driving 
tor  Lincoln  Park  Improvement,  Chicago,  1911,  was  as  follows; 
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1,784  P1«0M  t-in.  BhaetliiB,  24  ft  Per  piece. 

Labor   tl,I82.il  10.94 

Hardware   IIG.SS  .07 

Lumber     7,4ET.I3  4.18 

Total    t9.iGS.3>  K.l» 

too  Pieces  l-ln.  SheetliiK.  £8  ft. 

Labor    t    188.80  tO.94 

Hardware   ISO. 00  .07 

LuiDber    874.00  4.87 

Total    tl,2Si.<0  tG.8S 

•4  Pieces  9-tn.  Sheeting,  It  ft. 

Labor     I      gS.IS  10.04 

Hardware   8.74  ,09 

Lumber     :94.£3  S.13 

Total    t    S91.SS  |4.te 

IDS  Pleoea  e-ln.  Sheetlngr.  14  ft 

Labor     I      98.70  t0.«4 

Hardware 9.4G  .OS 

Lumber    aSS.ZS  3.8G 

Total     t '  491.40  14.08 

4Sg  Pieces  9-lD.  SheetInK,  18  ft 

Labor     f    402.83  10.94 

Hardware    38.E3  .09 

Lumber    1.011.80  4.70 

Total     tMB3.44  IS.7S 

1.743  Ptecee  9-ln.  SbeatliiK.  24  ft. 

Labor    ILt  J7.48  |0.»4 

Hardware     lGB.7g  .09 

Lumber    10,012.34  8.37 

Total     112,718.60  (7.80 

too  Pieces  9-111.  Sheeting,  38  ft 

Labor    t   188.00  10.94 

Hardware   18.00  .09 

Lumber    l,4ea.00  7.31 

Total    tl.H8.0O  |g.S4 

Total  cost  of  4,GES  pieces ttB,tS7.7G 


Total  cost  of  labor t  4,286.77 

Total  cost  of  hardware „  JlT-JS 

Total  cost  of  lumber 23.604.63 

828,2(7.76 

KMteVMUft  MMl  nunr.  Illustrated  In  FIk.  194.  coata,  t  a.  b. 
cars  FlttsburKh,  about  l.G  centa  per  lb.  It  comes  In  any  length 
up  to  70  ft.  and  Ita  other  dimensions  are  as  follows: 

Thick-         Weight  per    Dlst.  Center        Weight  .  .  ,    . 

neaaof        Square  Foot  to  Center  of      per  Lineal    Width  of  Joint 
Web,  Ins.     of  Wall,  Lba.  Joints.  Ina.      Foot,  Lbs.      Over  All.  Ins. 


I 


40.00  12%  43.G0D  3  46/64 

1G.O0  12S  37.187  '  il<Si 

31.10  T  13.G4  1G3/S4 
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This  piling  drivea  easily.  In  a  test  a  BO-ft  length  wa»  driven 
47  ft.,  under  a  5-ton  hammer  striking  90  blows,  with  a  penetra- 
tion of  1  inch  at  the  last  blow. 


Fig.  1H.    1Z%>lnch  Pllrne.  %-tneb 


TBSX  or  DBxvnra  stssk  ■ 

One  place  on  the  short  line  of  the  L,  S.  &  M.  B.  R.  K.  around 
Cleveland,  Ohio,  required  tunneling  under  the  grounds  of  a  manu- 
facturing plant.  The  tunnel  was  to  have  two  standard  grade 
tracks  at  an  elevation  of  about  GO  ft.  below  yard  level  of  this 
plant.    The  wash  test  borings  taken  at  this  point  showed: 

Below 

QradB 


Tard   level   to  i    ft Slae  ai 

"    "     ■    ■         ■  >  20  ft Yellow   clay  a 

J   30    ft Fine  gravel.  _ 


G  ft.  below  to  20  ft Yellow   clay  and  gravel. 


30  ft.   below  to   40  ft Coarse  gravel.  ' 

40  ft.  below  to  GO   ft Fine  Band. 

GO  ft.   below   to  6G   ft Coarse  sand  and  gravel. 

GE  ft,    down Hard  pan  (blue  clay). 

The  flne  nand,  40  to  GO  ft,  waa  in  the  nature  of  quickaand,  and 
there  was  a  surcharged  load  at  the  sidea. 

The  engineers  of  ihe  Lake  Shore  B.  R.  decided  on  steel  she«t 
piling.  This  work  required  SO  ft.  penetration.  Five  bars  of 
lZ%-ln,  X  *i-ln.  LaoJcawanna  uteel  sheet  piling,  weighing  40  ibs. 
per  sq.  ft.  and  GO  ft.  long  were  ordered  for  this  test  These 
bars  were  driven  by  a  No.  1  Vulcan  hammer,  weighing  10,160 
Iba.,  total  striking  part  5,000  lbs.  with  a  42-ln.  stroke.  In  general 
the  record  was  as  follows: 

No.  1  Pile   (experimenting,  etc.      Accurate  record  not  taken.) 


;s;f.j"f,'„ 


No.  G  pile  was  followed  down  to  10  ft.  below  the  surface  ot 
the  ground  In  18%  minutes,  with  1,1G3  blows.  All  Ave  bars  were 
driven  to  the  surface  of  the  ground,  making  a  penetration  of 
GO   ft. 


Wt.  per  So.  Ft 

(Lbs.l 
36. 1)0 
36  25  . 


W- 


Costi  abavt  ISm-ptrlb. 

Fie.  1M. 
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Flo.  1M.     Interior  View  at  Chicago  Avenue  Pumping  Station,  Show- 
ing Interlocking  Steel  Sheeting  Driven  Alongtlde  of  Pump* 
Whicli  Were  In  Continuous  Operation. 
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I  Co.  or  Brooklyn,  N.  T,,  decided  In  1910  to 
for  wood  sheet  piling:  In  the  .  construction  of 
the  foundation  pits  of  their  new  buildings.  Each  of  the  SSS 
reinforced  concrete  columns  In  these  buildings  requires  the 
discing  of  a.  foundation  pit  10  ft.  x  12  ft.  x  IS  ft.  deep.  In 
excavating  some  of  the  flrst  of  these  pits,  tlie  sheeting  was  ot 
2xl0-ln.  wood  piling  which  cost  (l.OO  per  horizontal  foot,  in- 
cluding rangers,  bracing  and  removal,  making  a  cost  par  pit  of 
about  $H.  This  wood  was  good  for  only  2  or  8  drivings,  an 
average  of  2^. 

Two  hundred  and  fifty  tons  of  steel  piling  similar  to  the 
above,  of  the  8-ln.  x  12-  ft.  section,  weighing  11  lbs.  per  ft.,  were 
purchased.  This  quantity  was  aufflclent  for  about  10  pita,  and  It 
has  already  been  re-used  over  14  times,  and  Is  yet  In  very  good 
condition.  The  bracing  consists  of  2  sets  ot  6iS-ln.  rangers  with 
one  cross  bar  of  the  same  dlmenslDne,  but  it  has  bee^  found  that 
lighter  bracing  can  be  used.  This  piling  was  driven  by  hand, 
with  wooden  mauls  for  about  one-half  the  distance,  and  with 
Iron  sledges  for  the  remainder,  a  special  cap  being  employed. 
■   It  was  pulled  by  hand,  also,  with  a  wooden  beam   for  a  lever. 

The  average  cost  of  4S  pits  sheathed  with  steel  piling  has  been 
fl4.63  for  driving  and  14.84  (or  pulling,  or  about  2%  cts.  and  1 
ct.  per  sq.  ft.,  respectively.  The  steel  piling  cost  (222  per  pit, 
or  tS  cts.  per  sq,  ft.  For  the  14  times  It  has  been  re-used,  this 
makes  a  total  coat  as  follows: 

Steel  material    1222.00 

Driving  14  times 206.00 

Pulling  14  times 88.00 

Total  for  14  pits $49B.OO 

Average  cost  o*  1  pit S6.30 

This  shows  a  saving  over  Hood  of  about  M  per  pit  or  20  per 
cent,    and    the  steel  material   Is   still    available   for   future   use. 

The  above  matter  has  been  complied  from  an  article  by  Mr. 
F.  T.  Lewellyn  in  Enoineerlng  Record. 

The  table  on  following  page  has  been  abstracted  from  the 
Carnegie  Steel  Co.'e  booklet.  ■■Steel  Sheet  Piling." 
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PILING  4T» 

TAOxBOKti  nrmKooKxwa  btmmu.  axBBrara, 

Coats  Bbout  l.E  ctH,  Der  lb.  "base." 
STYLE    No.    1. 

I  Weight,  40  lbs.  per  sq.  ft 
STYLE  No.  1. 

of  B-lnch.   «i4-)b.   Channels, )„,^,„^,   ,- ,.      _.  « 

3-inch.  21-lb.  I-Beams.  JWeight,  33  Iba.  per  sq.  ft. 

Furnished  with  or  without  wood  nilinK. 

STYLE  No.  S. 


}  Weisht,  30  lbs.  per  sq.  tt 
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Fig.   201.       Fig.  202. 


Fig.  200.     A   core   ■ 


Flo. 
squTr, 


'ed  depth. 


Fig,  aoiVfiio ._  . 

dumped  to  the  bottom  of  the  ci 

Fro.  202.  The  core  i*  now  ui 
concrete  into  the  eurroundlna  * 
the   baie   J*  about  3  feel  In   dTan 

Fro.  203.  The  enlarged  baie  I 
to  the  top   with   wet.  concrete. 

Fig.  2M.  The  Anal  step  It  t 
from  Iha  ground.  The  comple 
monolithic  concrete  column  17 
broad  base  3  feet  in  diameter,  i 


j  cylindrical  casing  a 


■  flr«t  dHven  to  ttia 
charge  Of  concreta 


iing  completed  the  casing  I*  filled 

withdraw  the   cylindrical  casing 
id    Pedestal    Pile,  consisting   of  a 

iches  In  diameter  surmounting  ■ 
thu«  left   In   th«  ground. 
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Concrete  plies  mar  t>«  divided  Into  two  clSBiieH.  those  molded 
and  hardened  before  driving  and  those  molded  In  place.  There 
are  several  patented  methods  of  driving  and  molding  pllea  In 
place,  some  presenting  advantages  over  others  under  different 
oonditions  to  be  met  in  the  worH  and  soli.  The  Simplex  pile  em- 
ploys a  cylinder  to  which  is  fitted  a  cast  iron  or  steel  point; 
when  the  pile  has  been  driven  to  the  required  depth  the  cylinder 
la  filled  with  concrete  and  la  then  pulled  out,  leaving  the  point  at 
the  bottom  and  the  wet  concrete,  settling,  completely  fills  the 
hole.     The  Pedestal  pile  is  constructed  by  driving  a  cylinder  and 


cemented  Into  t 


cors  together.  When  the  required  depth  la  reached  the  core  la 
withdrawn,  some  concrete  is  poured  In  and  the  core  Is  then  used 
as  a  tamper  to  compress  the  concrete  below  (he  cylinder  into  the 
ground  to  form  an  enlarged  bearing  foot  or  "pedestal," 

It  Is  evident  that  in  soft,  water  bearing  ground  or  in  ground 
below  water  the  above  methods  cannot  be  used  or.  If  used  In 
very  soft  ground,  there  cannot  be  any  certainty  that  a  perfect 
pile  has  been  made,  and  the  result  at  beat  must  be  doubtful- 
Such  conditions  are  met  satisfactorily  and  well  by  the  Raymond 
method.  A  tapering  shell  and  core  are  driven  In  the  ground 
together.  The  shell  is  left  In  the  ground  and  filled  with  concrete. 
In  any  of  the  above  methods  reinforcing  steel  may  be  Introduced 
as  required.  These  piles  are  all  controlled  by  the  patentees 
or  those  licensed  by  them,  who  take  contracts  for  doing  the  worlf 
themselves.  Mr.  Gillette  gives  costs  for  the  Simplex,  10  cents 
per  lineal  foot,  which  should  also  be  about  the  cost  of  the 
pedestal  pile. 

The  John  Simmons  Co.  are  supplying  sectional  casings  In 
lengths  of  4  ft.  to  30  ft  The  sections  are  fitted  together  as  the 
driving  proceeds  by  means  of  an  Interior  sleeve:  the  pile  may  be 
driven  with  a  cast  point,  or  if  without  a  point  the  dirt  or  sand 
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Fig.    206.      Raymond 


Fig.    a 

Ihell. 


The     Shell    Shown 
[    of    Core    Appear! 


Would    Be    Wher 


Pig.  208.     RIplay  Combination  Wood   > 
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DU-y  be  letted  out,  the  concrete  In  either  case  being  poured  in 
when  the  pile  has  reached  the  required  depth.  The  particular 
advantage  of  this  pile  ia  that  It  can  be  used  where  the  head 
room  ts  limited.  The  cost  or  casing  ranges  from  83  eta.  a.  foot  to 
I2.7E,  depending  upon  the  aliee  <9-ln.  to  12-In.)  and  the  length 
ol  the  pieces. 

Cast  piles  may  be  made  In  any  section,  circular,  square,  tri- 
angular, or  corrugated.  They  are  reinforced  with  bars  or  mesh 
or  with  bars  and  mesb,  or  with  bars  and  hoops  or  even  with 
built-up  sections,  as  I-beama;  Id  short,  piles  are  reinforced  Just 
as  columns.  They  are  driven  In  the  same  way  as  are  wooden 
plies. 

Pil«8  are  oast  In  horiEOntal  molds   like  beam-;,  or   In   vertical 


t  Inches  In  Diameter. 

molds  like  columns.  They  are  allowed  to  set  hard  before  forma 
are  removed  and  to  harden  thoroughly  for  SO  days  before  being 
driven.  Often  an  iron  pipe  Is  molded  In  the  pile  at  Ua  center 
throughout  its  length  tor  use  of  a  water  Jet  to  help  In  the  driving. 
Mr.  Qlllette  gives  costs  of  making  and  driving  48  piles,  3* 
ft  6  Ins.  long.  14  In.  z  14  In.  at  butt,  and  S  In.  x  B  In.  at  tip,  as 
tl.63  per  lln.  ft.,  admittedly  a  high  cost.  The  cost  per  lin.  ft. 
of  pile  for  the  Atlantic  City,  N.  J.,  board  walk  ts  given  as  tl'H. 
This,  too.  Is  a  high  cost,  aa  the  piles  were  of  more  or  leas  com- 
plicated  construction.     They  were  Jetted  down,  no  driving  being 

The  Chenoweth  pile  Is  reinforced  with  rods  and  wire  meah,  the 
rods  are  wired  to  the  mesh,  the  concrete  is  then  spread  flat  on 
the  mesh,  and  all  are  rolled  together  on  a  machine  built  for 
the  purpose.  Piles  up  to  SI  ft.  In  length  can  be  made  on  this 
machine.     They  are  driven  with  a  regular  pile  drlv 
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preferably,  as  1b  the  case  with  all  c 
having  a  steam  hammer.     Mr. 
as  tl.GO  per  lln.  ft.  Ir.  place. 
Another  rolled  pile  la  the  Ripley  Combination  pile,  In  which 

rpfnforced  nlth   wire  meah  Ib  rolled  arouna   a  wooden 


a  In  this  caae  la  useful  to  atrengtben  the  pile 
and,  particularly,  to  protect  It  trom  the  action  ot  the  teredo  or 
marine  borer,  for  In  docks  having  a  concrete  superstructure 
of  girders  and  beams,  the  Joint  of  the  girder  and  wood  and  con- 
crete pile  would  be  a  dllTlculty,  tending  rather  to  the  making  at  a 
weak  Joint  at  a  critical  point  of  the  a 
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APPROXIMATE  WEIGHTS,  DIMENSIONS,  ETC 
Standard  Sewer  Pipe. 
WeiKht         Depth         Annular 
;.      Thlckneaa,    per  Boot.  ofSocketa,         Space,  F 


Double  Strenglh  Pipe. 
Weight         Deplh         J 
.     per  Foot,  of  Sockets, 
Pounds.        Inches. 

-       ■  'A 

30  3 


APPROXIMATE  WEIGHTS,  DIMENSIONS,  ETC. 
Deep  and  Wide  Sockets,  Standard. 

Welg-ht         Depth         Annular 
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APPROXIUATE  WBIQHTS.  DIMENSIONS,   ETC. 

Deep  and  Wide  Socketa,  Double  Strenstta. 


QUANTITY  OF  PIPE  IN  MINIMUM  CARLOAD  OF  24,000  LBS. 

No.  Standard,  Double 
locbea.  Feet.  Strengtb. 
3    S,500 


DRAIN  TILB  I 


)  BURNED  AND  VITRIFIED. 

Approximate 
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TABI^  ISO.— STANDARD  DIMENSIONS  OF  PIPSL 
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Kay  to  Table  of  Dimensions  and  Prices  FollowlnB. 

A — Uacbine  banded  Or  stave  pipe,  f.  o.  b.  ships  tackle,  FortlSLiid 
or  Seattle.    Pipe  packed  and  crated  for  export. 

B — PIpo  made  of  Ore^n  or  Douglas  flr,  wltb  I'li  in.  shell. 
Lengths  of  pipe  from  B  to  II  ft,  with  not  more  than  10%  less 
than  10  ft  Inserted  Joint  coVipIlnKs  made  of  the  pipe  (slip 
Joint),  one  end  of  plp«  being  trimmed  off  tor  3  Ins.,  forming  a 
tenon,  the  other  end  to  be  reamed  to  receive  tenon.  The  wire 
gauge  used  to  b«  W.-H.  Standard.  No.  i  being  0.S2S  and  No.  3 
being  0.SS3  inches  in  diameter,  (Bl> — Wood  sleeve  coupling  to 
be  of  same  class  of  material  as  the  pipe  sections,  and  not  less 
than  I  ins.  in  lensth.     No  sap  wood  allowed  In  coupllnga,   Coup- 


Fig.    217.    Thirty-sl 


lings  to  be  spirally  wound  with  wire  having  a  spacing  not 
greater  than  one-half  of  spacing  of  wire  on  pipe.  (B  2) — Indi- 
vidual band  coupling  to  be  made  of  ataves  and  in  same  manner 
as  wood  sleeve  coupling,  except  that  Individual  bands  of  round 
mild  steel  of  siie  designated  shall  be  used  for  the  banding. 
Each  band  to  be  beaded  and  threaded  and  supplied  wltb  nut  and 
washer,  and  a  malleable  cast  Iron  or  drop  forged  shoe  to  be  used 
In  cinching  the  bonds.  The  wire  uaed  shall  be  galvanized  and 
have  a  strength  of  not  less  than  40,000  pounds  per  square  Inch. 
The  prices  given  are  t.  o.  b.  cars,  Portland,  Ore. 

C--Flr  pipe  of  1%  in,  staves,  with  8  In,  aloeve  couplings,  eaeb 
Wltb  three  Individual  U  In.  round  mild  steel  bands. 


'""'t'-'^ 


FIFB  489 

D — Similar  pipe  to  C,  but  vith  steel  adjustable  olatnp  couplings. 
Weight  per  foot  approilmately  the  same  as  C. 

B — Similar  to  C  but  with  H  In.  baoda  (spaced  as  shown  Id 
table)  Instead  of  spirally  wound  wlra  and  shipped  "knocked 
down."  The  weight  of  the  lumber  used  would  be  about  2,200  lbs. 
per  thousand  board  feet  ot  lumber,  and  the  weight  of  the  bands 
per  thousand  lineal  feet  of  pipe  as  shown  In  the  table. 

F — Pipe  similar  to  E  but  with  steel  couplings  similar  to 
those  used  In  D.  The  prices  of  pipe  Under  C,  D.  E  and  F  ara 
given  f  o,  b,  care,  dock,  Tacoma. 

0 — Redwood  pipe,  machine  banded,  built  In  sections  ol  ran- 
dom lengths  of  from  8  to  20  ft.  Wire  having  tensile  strenKtb 
Of  AO.OOO  to  85,000  lbs.  per  sq.  In.  shall  be  spaced  with  a  safety 
factor  ol  1.  The  staves  shall  be  beveled  and  further  provided 
with    a    small    tongue    and    groove.      Prices    f.    o.    b.,    dock,    San 

H — Continuous  redwood  stave  pipe,  shipped  "knocked  down." 
Lengths  of  staves  to  be  from  10  to  20  ft.  with  about  30%  ot 
12  ft.  stock,  Bnds  of  staves  to  have  metal llo  tongues  made 
from  HiiW  In.  band  Iron.  Bands  spaced  with  a  factor  ot  safety 
of  4,  to  be  round  mild  steel  with  malleable  Iron  shoes.  The 
rods  to  have  a  tensile  strength  of  BS,000  to  06,000  lbs.  per  sq.  in. 
Prices  f.  o.  b.  dock,  San  Francisco,  CaL 
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The  following  table  showa  Ihp  « 
■  banded  pipe  per  lineal  foot,  bandi 
tbe  number  of  feet  of  pipe  that  c 


xlmate  weight  of  nmchlne 
ir  a.  head  of  ISO  feet,  and 
e  loaded  on  a  car. 

Ft.  Number  of 

Feet  in  Carload 


8UCh  flttlngs  make  their  use  undesirable.  Lighter  cast  Iron  fit- 
tings, built  with  smoother  hubs,  are  especially  designed  for 
wooden  pipe.  The  approximate  weights  of  the  smaller  slEes  are 
u  Cotlows: 
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H 

itxtxt 

33 

4x4x4 

]cSz4z4 

43 

fliZlt 

Si4x8i4 

6x8x1 

8x8x8x8 

S8 

exSxR 

8X8X8X8 

87 

Ex6x8 

When  quotaHoHB  on  wooden  stave  pipe  are  requested,  tli»  fol- 
lowing Information  should  be  furnished  the  manufELCturer  of  pipe: 

1 — Purpose  for  whtnh  pipe  Is  to  be  used. 

2^In8lde  diameter  and  length  of  pipe  required. 

S— Head  on  pipe  or  pressure  under  which  It  la  to  be  used.  As 
the  banding  varies  according  to  the  head,  It  is  necessary  to  state 
the  lengths  of  pipe  under  different  heads,  or  else  furnish  a  pro- 
file of  the  line. 

The  prices  given  usually  Include  the  couplings. 

PATMT   O&UIV  OOK^&m. 

A  Clamp  Collar  Is  meritorious  for  various  reasons  and  advan- 
tases:  On  dredge  pipe,  when  pipe  can  t>e  coonected  without  the 
Bid  of  block  and  fall,  and  other  power  devices,  by  simply  abutting 
the  ends  of  sections  of  pipe  together  and  bringing  the  Clamp  Col- 


lar around  the  point  and  connecting  up  same  by  means  of  thread 
and  nut,  thereby  making  a  perfectly  tight  Joint;  for  its  use  In 
taking  out  a  single  section  at  any  place  In  the  line  without  dis- 
turbing any  other  portion  of  the  line;  In  dredge  and  hydrauUo 


PIPE  19) 

pipe  that  la  worn  thin  on  the  under  side,  maklns  It  neMaaary  to 
turn  the  pipe  bo  as  to  get  the  HtronKeat  portion  of  the  plp« 
undemesth,  where  the  greatest  wear  is  encountered. 

JJl  that  la  neceaaary  la  to  alacken  tlje  nuta  on  the  Clamp  Col- 
lar at  the  end  at  each  section,  thereby  leaving  It  looae  to  be 
turned  to  such  a  position  aa  la  dealred.  A  section  of  pipe  Ire- 
quently  becomes  worthless  and  in  order  to  replace  a  section  with 
a,  new  one.  other  portions  ol  the  adjacent  main  do  not  have  to  be 
disturbed,  as  the  section  can  be  put  In  place,  thereby  repairlnK 
the  break,  dlaturbins  only  aucb  portion  aa  U  uselea*. 
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PIPE  OOVERINaS 


These  aabeBtoe  coverings  are  made  for  pipes  H  In.  to  I H  in. 
Inside  diameter,  raoBlng  In  U  In.  slzeei  for  pipes  IH  In.  to  C  in- 
Inside  diameter,  ranging  In  U  Id.  slzesi  for  pipes  G  In.  to  10  In. 
Inside  diameter,  ranging  In  1  in.  riies;  for  pipes  10  Id.  to  10  In. 
Inside  diameter,  ranglns;  In  2  in.  sizes,  and  for  S4  In.  and  30  In. 
plpea.  All  pipe  coverings  are  supplied  In  sections  of  S  ft  long, 
canvased  and  with  bands. 

Following  is  a  price  list,  on  wliich  there  Is  about  TT  per  cent 


PBICE  LIST  SECTIONAL  PIPE  COVBHINQS  AND  FITTINOa 


Inches.    LlnealFt.  ] 


All  pipe  coverings  are  supplied  In  sections 
three  feet  long  canvased  and  with  bands. 
For  Irregular  flanges  or  llttlngs  larger  than 
10  Inches  use  our  Magnesia  Cement  or 
Asbestos  Cement  Felting. 


•  All  magnesia   coverings   above   IS   Inches   furnished   in   seg- 
mental form;  other  coverings  In  sectional  form  In  all  sizes. 
Sublect  to  discount. 


PIPE  COVKRINOa 
PRICE  LIST    SECTIONAL    PIPB   COVERINQS. 


Inside 
Diameter 
of  Pipe, 


Extra  ThlchneBses. 


H4-Inoh 
Thick  per 
Lineal  Ft. 


mental  form;  i 


t  to  diHcount. 


;Ss.: 


In  sectional  form  In  all  a 
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FIFE  LINE  TOOLS 


Lead  turnsce,  pot.   bar,  srate  and  ladle   on   two  wheels   with 
handle   and   stand.      Of   heavy   boiler   plate   with   wrought   Itod 


h    £ 


g         S  5  S         5 

IS  11%  Tti  100  S 

24  IG  11  4Sa  » 

30  IS  14  860  ID 

Vaiat  TMla.      Calkins  hammera,    3    to 
Set  of  B  calklnB  tools,   U 
and  1  yarning  Iron,  weight  9 
Cold  chisels  of  %-ln.  octagon  steel,  i>er  lb..  20c. 
Diamond  points,  per  Ib„  IBc, 

Dog  ohlaels  handled,  2U,  3,  m  and  4  lbs.,  2Sc  per  lb. 
Dog  diamonds,  handled,  4  lbs.,  each  tl.20. 
Bursting  wedges,  8  Inches  long,  li^  In.  bit,  weight  2  lbs.,  2Do 

Asl>e8toB  Joint  runners  range  from  11.00  for  %  In.  square  for  3, 
3  and  4  in,  pipe  to  19.26  for  1^  In.  SQuare  for  43  In.  pipe. 

SawM  BnllOan'  Manls,  Net  prices  for  mauls  for  sewer  build- 
ers, ate,  with  selected  hickory  handles  and  iron  bound  head 
range  from  tl.40  each  for  6x8  and  6x9  In.  sixes  to  }1.E0  each 
for  7x9,  31. «0  for  7ilO  and  31-70  for  SilO  In. 


SHALL  TBBNCH  TOOLS, 
weight. 

Each. 

1 

i.SB 

Per 
Down. 

1  1! 

Maul,  Rough 

■■•■!!• 

Galvanized  Cement  Bucket. 
Oval  Brick  Fails,  11"  depth. 

"alViri 

8.40 

PIPB   UNB)  TOOLS 


With  2"  Scvew  and  2 


Pipe — Extra  Heavy  Pattern. 


Safety  limit  o 
Id.    to    10    In.,    according 
length  of  brace. 

Sizes  given  are  over  all  ai 
when  closed.  Special  slz< 
made  to  order. 

Discount  20  per  cent  t.  a. 
Pittsburgh,  Pa. 


Fig.  22t.  Laying  48-lncl 
Water  Main  at  Buffalo,  N.  Y. 
Width  of  Cut,  51/2  ft.  Slia  o 
Brae*  Uied.  4/2  ft.  (Closed). 
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GBNERAI.  PURPOSE  PLOWS. 


Typa 

Capacity 

Light 

Heavy 

laii: 

Medium 

feS'I 

l4'i 

For  wheel  add  tl.OO,  for  Jointer  add  fl.GD,  for  rotlinK  ooultei 

adfl   I12.K0. 


Weight  with  WhMl. 


RAILROAD    OR    GRADING    PLOWS. 
(Suited  tor  Very  Heavy  Oradlng.) 

Weight, 


<,u5d«.' 

Price 

20G 

tlO-DO 

310 

2S.8S 

2Z3  4  to  S 

Points  for  No.  1,  price  SOc,  and  for  No.  99,  price  (3.36  each. 

■nliaoa  now.  (FlB.  324.)  A  two-horse  plow  with  a  capacity 
from  10  to  14  Inches  deep,  fitted  with  wheels  and  adjuatable 
handles:  weight  143  Iba.,  price  Ill.GO. 

Pavement  and  Piek  Plom.  (Fig.  2SG.)  Pavement  ptok  plow 
for  4  to  8  horaeH;  weight  380  lbs.,  price  |lfl.S7.  Extra  points 
I3.S3   each. 

FBTamsat  Plow,  4  to  (  horses,  adapted  for  tearing  up  cobble 
stones  and  macadam  pavement;  weight  SGS  lbs.,  price  $£1.00. 


,.C">()0>^le 


Fig.  Z2a.     Four  to  Eight  HorM.     Walsht,  with  Shoe,  310  Pound*. 


Fig.   224.      Two   HorM   Subtoll   Plow. 


Fig.  32B.     Four   or   Six    Horu.      Weight,   280   Pound*. 
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Fig.  227.     8ld«   Hill   Plow. 

Bids  Kill  Plow,  <Fls.  S2T.)  For  two  or  more  horaea,  equipped 
with  a  Bhlftlng  cIstIs.  cuts  E  to  8  IncheB  deep  and  12  to  IE  Inches 
wide:  wetsht  ISS  lbs.,  price  111.00. 

The  life  o(  a  heavy  plow  Is  4  to  E  years  where  more  than  four 
horses  are  used;  the  cost  ot  repatrs  may  be  2E  cents  per  work- 
ing day. 

RAILROAD  OR  QRADINO  PLOWS. 


13  t 


Weight, 
Founds. 


230 
2S0 


Cut, 


12 


Price, 


Z9.00 


Extra 
Points, 


E.IS 
G.7G 


Contractors'  or  township  plows,  right  or  left  hand,  cutting  a 
furrow  10  Ins.  wide  and  from  fl  Ins.  to  12  Ins,  deep,  and  weighing 
14G  lbs,,  can  be  bought  for  flG.&O  each.  A  heavier  plow,  weigh- 
ing 206  Iba.,  costs  |2D  eaoh.  Kxtra  points  are  not  Included  In 
above  price,  but  can  be  bought  tor  |£.2E  each  extra.  Road  plows, 
all  steel,  with  cast  Iron  beam,  cutting  12  Ins.  and  weighing  170 
lbs.,  can  be  bought  for  121.  Rooter  or  hard  pan  plows  welghlns 
SOfi  lbs.  cost  (30  each. 


ng,  9S8— atMl  Beun  Plow. 


..Cookie 


POST  HOLE  DI00EB8 


t  ChtoBBO  for  post 


BurekB,  Btandsrd  patter 
Eureka,  heavy  pattern.. 

Cliampion 

Post  hole  augers  wltl 
bought  tor  Ji.OO  each. 


blades  <l  In.,  T  li 
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POWER 


(See  Boilers.) 
Mr.  Wm.  O.  WebbM,  &  conaultlng  •nglneer  of  Boston  baa  pub- 
lished some  very  Interesting  and  most  Important  flsurea  to  sbow 
the  comparative  cost  of  sasollne^  steam,  gaa  and  electrlcitj  for 
smaJl  powers.  His  data  have  been  compiled  on  the  basis  of 
yearly  operation,  the  year  comprlslns  3,080  hours,  and  for  pur- 
poses of  work  In  the  Northern  climate  these  will  have  to  be  modi- 
fied to  suit  the  special  case  In  point.  I  have,  however,  ab- 
stracted the  tables  without  attemptlDg  to  change  them. 

1.— COST  OP  GASOLINE  POWER. 

Size    of    plant    In 

horsepower    2  6  10  10 

Price  of  engine    in 

place    HEO.DO  t    32E.0O  |    GOO, 00  t    TSO.OO 

OasoHne  per  B.   H. 

P.  per, hour Weal.  14  gal.  1/S  gal.  W  gal. 

Coat  per  gallon. .-t     0.22   -      I         if20  I         iTia  %         O.IB 

^cost    per    3,080 

hours    ItGI.GS          I    924.00          |    9TS.13  tl.38fl.00 

Attendance     at     }1 

per  day 308.00  308.00  308.00  308,00 

Intereat,  6% 7.60  16.26  25.00  S7.B0 

Depreciation.    5%..  7.B0  18.26  36.00  37.60 

Repairs,    10% 16.00  82,60  60.00  76.00 

Supplies,  20% 30.00  46.00  100.00  160.00 

Ineurance,   2% 3.00  8,60  10.00  16.00 

Taiea.    1% l.BO  3. 36  6.00  7.60 

Power  cost ($24.03  |1,3I1.76  tl,4»8.13  (2.018.60 

To  these  figures  should  be  added  charges  on  space  occupied,  an 

Value  of  space  oc- 
cupied     $100.00  t    160.00  I    200.00  I    300.00 

InUrest,  B% .1  6,00  3         7.60  f       10.00  |      16.00 

Repairs.   2% 2.00  3.00  4.00  «.0O 

Insurance  "% 1.00  1.60  2,00  3.00 

Taxes,    1% 1.00  1.60  2.00  8.00 

Total     annual 

apace'^f 8     900  3       13.60  »       18.00  3       27.00 

Total      coat      per 

annum    (833.03  81.38S.26  |1,B1«.13  82,043.60 

Cost    of    1    horse- 

^  ?0-hour^baB?B 41fl.BI  239.87  I61.S1  102.17 

0.116!  0.0780  0,0492  O.OSil 


Cost    of    1    horse- 


'""'t'-'^ 


IL— COST  OP  ELECTRIC  CURRENT. 

The  costs  for  the  electric  current  which  are  used  In  this  table 
are  figured  from  the  discount  table  shown  as  follows; 

Base  price -=13^0  per  KW.  hour.    Discounts  on  Monthly  Bill. 

Monthly  BUI.  Discounts.  Monthly  Bill.  DIscoUDtS. 


;■;    

■■■-    30g 

76  to 

100 

;;:;  11 

00  a 

For  S-horsepower  plant: 

3,080  hrs.X  2H,  P.  X  0.74S 

=  5,604.10  KW.  hr.  p«r  annum 

82%  Efflc. 
then 

B,804.1X  |0.1S6  =  »7E«.BB,    annual    coat    without    discount. 
Monthly  bill  — M3.      Discount  <^  30%. 
iHK.SiX  70% -^te29.E«  — Annual  cost. 

For  G-horsepower  plant: 

3,080  hra.  X  8  H,  p.  X  0.7)6  X  *0.13B  X  46% 

=  1976.00 

86%  Efflc. 

Monthly  coat  — 1180,     Discount  — EE% 

For  10-horsepower  plant: 

3.080  X  10  X  0.746  X  0.135  X  40% 
—  t  1,425.00 

87% 

Monthly  cost  — *298.     Discount  — 60% 

For  20-horsepower  plant: 

3.030  X  20  X  0.746  X  0.135  X  35% 

(2,460.00 

88.6% 

Monthly  cost  — tG86,    Discount  =  65% 

Slie  of  plant   In   H.  P 2  6  10  20 

Co.*t  of  motor  In   place t   83.00  1118.00  3218.00  3270.00 

With    wiring,    etc 100.00  130.00  240.00  300.00 

Cost  of  electricity.  S.080-hrs.$629.68  J976.00  |1,426.00  JB.460.00 

Attendance    20.00  30.00  BO. 00  60.00 

Interest,    6%     6.00  6. BO  IB. 00  16.00 

Depreciation.    10%    10.00  13.00  24.00  30.00 

Hepaira,  6%    6.00  8,50  12.00  15.00 

Supplies,    1%    1.00  1.30  2.40  3.00 

Inauranee,    2%     B.OO  2.«0  4.80  6.00 

Taxes.    1%     1.00  1.30  2-40  3.00 

Total   cost   per   annum.  .3673.58  31,037.2.0  31,632.00  $2,672.00 
Cost  of  1  H.  P,  per  annum, 

10-hour    basis     $238.78  $172.86  $163.20  3128.60 

Cost  of  1  H.  P.  per  hour $0,0928  $0.0668  $0.0497  $0.0417 


•■■iv^ 
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lit— COST  OP  GAS  POWER. 


IllumlnatloK   saa   used.   TSO    B.  T.  U. 

the  cott  of  Kaa  power  ualns  producer  i 
put  Id  a  K^B  producer  for  bo  small  a  t: 

tl.GO  per  1.000  cu.  ft.  of  gaa  leas 
11.20  net,  Kaa  TSO  B.  T.  U. 

Size  of  plant  In  H.  P 2 

Engine  cost  If  in  place 1200.00 

Obs  per  H.  P.  In  feet 30 

Value  of  gas  consumed.  3.0SO 

hours     I221.T6 

Attendance,   (1   per  day SOS. 00 

Interest,   6%    mnn 

Depreciation,   e%    . 
Repairs,    10%    .... 

Supplies,    20%    

Insurance.    2%    ... 
Taxes.   1%    


Annu&l  charge  tor  apace. 

Total   coat  per  annur 

Cost  of  1   H.  P.  per  anni 


10.00 
£0.00 


fnit   " 

20%.   If 

t  would  not  pay  to 
paid  In   10  days". 

MTG.OO 

10 

,,,.5,, 

}EG4.10 

nil 

tS43.12 

'nil 

"•l!i:!8 

40.01 


37. BO 
76,00 
7.E0 


55.00 
110.00 
11.00 


iG.OO 


210.01 


lO.BO 

..fSlE.IS    tI,023.SE    fl,3g7.e2    t2,23I.G0 

9.00  13. SO  13.00  27.00 

..1824.70    11,037.15    tl,40G.32    t2,2ei.G0 


.  .t312.2S 
.  .10.1011 


}lT2.Se 


rv,— COST  OP  STEAM  POWER. 

Site  of  plant  In  H,   P 6  10 

Cost  of  plant  per  H.  P. tSEO.OO  1220. 

—     -     -'^ 36.00  80. 


Fixed   charse.    14%    

Coal  per  H.  P.  Iiour,  In  lbs.. 


10.0332 


ii.. 


.GO 
76 

Mr.  Webber  has  elsewhere  observed  the  fact  that  B  Kas  enslne 
of  alnsle  cylinder  type,  which  will  operate  on  hk  KBl.  of  fuel  per 
H.  P.  at  full  load  will  perhaps  require  over  a  gallon  of  H.  P. 
at  a  10%  load;  and  a  small  steam  engine,  vhlcb  will  run  on  E 
pounds  of  coal  per  H.  P.  per  hour  at  full  load  may  need  IG 
pounds  at  U  load. 

Mr.  W,  O.  Webber  has  also  Klven,  In  the  Etigliieering  Uagaxine, 
some  interesting  detailed  flKUres  on  the  cost  of  steam  plant  In- 
stallation, which  are  given  In  the  following  table; 
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Land    for   eiiKlne    and    boiler   room,    SOD    sq. 

ft.  «  11  laoo.oo 

Boiler  and  engine  room  bulIdlnK,  300   ea.   ft. 

#     ll.BO    460.00 

Chimney,    10"i40'    400.00 

lO-horeepower   boiler    241.00 

Boiler    foundaUon    and    setUns,     3,000    C.    B. 

BOO   F.   B. 180.00 

Blow-off  tank    Bl.OO 

Damper  and  regulator    76.00 

Injector   tank    10.00 

Water   meter   40.00 

PlpiiiK  for  same   20.00 

Pump   and   vacuum    12S.00 

Feed  water  heater 40.00 

Pips    covering    , BO.OO 

Engine.  7  by  10  1184.00 

Foundation   for  same    tO.OO 

Steam   separator    3E.00 

Oil  separator 25.00 

Plplne    8B.00 

FrelKnt   and  cartage    30.00 


X>and  for  engine  and  boiler  room 

BulldinKS  for  engine  and  boiler  room 

Chimney    '. 

SO-horsepower  boiler   I  TOO.Oi 

Ash  pan  for  boiler  (below  high  tide  level) .      liO.Oi 

Boiler  and  engine  settings 1.282.01 

Blow-olt   tank    ai  Oi 

Damper  regulator  

Injector  tanic 

Water   meter    

Piping  for  same  

Pump  and  receiver 

Feed  water  heater 

Pipe  covering 

Sngine,   12  by   30    fl.OSS.Oi 

Pan   for  engine  flywheel '"  "' 

Steam  aeparator   

Oil  separator   

Piping,  freight  and  cartage   

Shafting  in  place t    5S0.Oi 

Belting  in  place 


111,977.09-1- BO '^t: 
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Mr.  Wm.  Snow  haB  contributed  to  the  enelneerlns  press  BOme 

extremely  useful  tables  of  the  varloua  costs  of  titeam  plant  for 
different  sizes  of  InBtatliitlon. 


Fig.  230— ApproKlmate  Yaarly  Coiti  o(  Steam  Power,  ISO  Oayi,  10 

Hours  per  Day.  Simple  Condanalng.     Plotted  from 

Data  Compiled  by  Wm.  E.  Snow. 

From  Ilia  flgures  we  have  compiled  the  following  three  dla- 
Brams.  which  show  sraphlcally  the  effect  of  atie  of  plant  upon 

the  various  elements  of  cost. 

rouiT  COST  AVD  con  or  oFBKATzva  PowBB  F^Aara 
roK  nmmxa  xoxtk  xxtsb  tuxmeui  or  txkh- 

ST&TAHXA  KUI.mOAII,  VSW  YO»X  OXTY, 

(Extract  from  a  paper  entitled  "The  New  Tork  Bxtenalon  Of 
the  Pennsylvania  Railroad  North  River  Tunnels."  by  B.  H.  M. 
Hewett  and  W.  L,  Brown,  PrDCeediags  American  Society  of  CivU 
EnKlneera,  Vol.  XXXVI,  p.  890.) 

Two  power  plants  were  constructed,  one  on  each  aide  Of  the 
river.  The  plants  contained  in  the  two  power  houses  ware  al- 
most identical,  there  being  only  slight  differences  In  the  details 
of  arrangement  due  to  local  conditions.  A  list  of  the  main 
items  of  the  plant  at  one  power  house  Is  shown  in  Table  I.  A 
summary  of  the  flret  cost  of  one  plant  Is  given  In  Table  II. 

In  order  to  give  an  Idea  of  the  general  cost  of  running  these 
plants.  Tables  III  and  IV  are  given  as  typical  of  the  force  em- 
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ployed  and  the  general  supplies  needed  tor  a  S4-hour  run  of  one 
plant.  Table  III  gives  a  typical  run  during  the  period  of  driving 
the  shields,  and  Table  IV  is  typical  ol  the  period  of  concrete 
construction.  In  the  latter  case  the  tunnels  were  under  normal 
air  pressure.  Before  the  Junction  of  the  Bhtelds  both  plants 
wore  running  continuously;  after  the  Junction,  but  while  the 
tunnels  were  still  under  compressed  air,  only  one  power  house 
plant  was  operated. 

TABLE  I— PLANT  AT  ONE  POWER  HOUSE. 

Description  of  Item.  Cost. 

3  G0O-h.p.   water-tube  Sterling  boilers I  15,186 

2  teed  pumps,  Qeorge  F.  Blalce  Manufacturing  Co T4U 

1  Henry   R,  Worthington  surface  condenser S,B39 

Z  electrically  driven  circulating  pumps  on  rLver  front ....  S,9<1 

3  low-pressure  compressors.  I ngers oil-Sergeant  Drill  Co..  38,780 

1  high-presBUre  compressor,  Ingersoil- Sergeant  Drill  Co..        0,$6E 

3  hydraulic  power  pumps,  George  F.  Blake  Mfg.  Co 3,076 

2  Qeneral   Electric   Co.'a   generators  coupled  to   Ball   and 

Wood  engines   7,826 

Total  coat  of  main  Items  of  plant I  79,GT£ 

TABLE  II— SUMMARY  OF  COST  OF  ONE  PLANT. 

Total  cost  of  main  Items  of  plant t  79.672 

Coat   of    four   shields    (Including    Installation,    demolition, 

large  additions  and  renewalB,  piping,  pumps,  etc.)..  103,660 
Coat  of  piping,  connections,  drills,   derricks,   installation 

of  ofllcea  and  all  miscellaneous  plants 101,818 

Cost  of  installation,  including  preparation  of  site 39,611 

Total  prime  cost  of  one  power  house  plant 1324.484 

TABLE  III— COST  OP  OPERATING  ONE  POWER  HOUSE  FOR 
24  HOURS  DURING  EXCAVATION  AND  METAL  LINING. 
Labor.  Rate  per  Day.         Amount. 

«  Engineers    13.00  %     18.00 

6  Firemen     2.60  16.00 

2  Oilers    2.00  4.00 

2  Laborers    2.00  4.00 

4  Pumpmen    2.76  11.00 

2  Electricians   3.60  T.OO 

1  Helper   3.00  3.00 

Total  per  day t     88.00 

Tot«l  for  80  days 11.880.00 

Supplies.                                                  Rate  per  Day.  Amount. 

Coal  (14  tons  per  day) I3.2B  t      46.E0 

Water T.OO  7.00 

OH   (4  gals,  per  day) 0.60  2.00 

Waste  (4  lbs.  per  day) 0.07  0.28 

Other  supplies   1.00  1,00 

Total  per  day t      66.78 

Total  for  SO  days 1.673.00 

Total  cost  of  labor  and  supplies  for  30  days 8,531.00 
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Supplies.  Rate  per  Day. 

Coal  (14  toDB  per  day) t  3. IE 

Oil   (4  bhIb.  per  day) O.GO 


Total  per  day t      61-11 


..y  Google 


t  conalderad 


have    taken    the    toll  owing    claHsificatlon    of    pumps    from 
iGHure  and  Russell's  "Public  Water  Supplies": 
impe  may  be  classlfled  In  various  ways,  but  f 
ion  of  their  mechanical  action  they  may  be  b 
ir  the  following  heads: 

1.  Dlsplacement-pumpa, 

2.  Iropeller-pumps. 

3.  Iinpulse-pumpa. 

4.  Bucket-pumps. 

le   various   subdivisions   of   the   classification   are   Bhotm   I 
3  below: 


rtnstde~packed 


i.incAr  1  OutBlde-pdcked 
lunger  \ center-packed 


( Single 

Power  i  Duplex 

i.  Triplex 


('Application 


Hlgrh-presaure 
Compound 

Steam'^  fDlrect-actlne 

LArransemenl  ^  Crank  ft  flywhee 
L  Compensator 

„,.. ,,_  I  Dlrect-aotinK 

I  Hydraulic  (  ^rank  and  n?-wheel 


rangeme„t[^-l--'t,, 


Ir-dlsplaoement  i"  Screw 
^^^„^->r^^'i,,im       I  Chain 
U  pump 


t  |- Screw 
J  Chain 
"S  U  pump 

r  impeller  jgl^e* 


Impeller  I        '  J 

Continuous   appllea-    CentrlfugalJ  Case  |  Double  "suction 
tlon  through  somej  <  Horliontal 

mechanical  agencyl  Arrangement  J  "Irtlc™ 

or  medium  ,  L  ' 

r  Water 
I  Jet  {  Steam 
t  Air 

Impulse  (as  name  impllea) — Water-ram 

Bticket  (receptacle  alternately  filled  and  emptied)  JQand 
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The  centTifUgal  pump  IFlge.  ZS3-ZSfi)  h&a  been  developed  and 
perfected  during  the  past  seven  yeara,  so  that  It  Is  now  recog- 
nized as  a  simple,   reliable  pump  of  great  range. 

Tlie  principal  trouble  with  a  centrifugal  pump,  eapeclally 
when  the  pump  la  at  a  aubatantial  height  above  the  water,  ia  In 
Htarting  It,  When  the  pump  Bucks  It  must  be  reprlmad  and 
started  again.     Therefore,  If  the  amount  of  water  to  be  handled 


la  not  aa  great  fla  the  minimum  capacity  there  will  be  many 
stops  and  knock-orfs  to  prime.  Before  starting  up  a  steam  pump, 
especially  In  cold  weather.  It  ehould  be  well  warmed  up  by  live 
Bteam  from  the  end  of  a  hose  In  order  to  thaw  out  any  Ice  that 
may  have  formed  In  the  cylinders  and  to  give  the  Iron  parts  a 
chance  to  expand  gradually. 

Iron  TarUeU  Otntxitvgtl  Pumps,  submerged  or  suction  type. 
furnished  complete  with  short  shaft  and  coupling,  one  bearing, 
pulley  for  connecting  shaft  and  dlschpirge  elbow,  are  used  exten- 
sively for  Irrigation  purposes,  sewage  pumping,  and  for  any 
place  where  a  pump  may  be  placed  In  a  pit.  Suitable  for  ele- 
vating water  60  to  60  (eet. 


c.y  Google 


rjg.  234.    Suction  Typa. 
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TABLE   13«— IRON   VERTICAL  CENTRIFUGAL  PUMPS. 

S  "  at  Shipping  wt 

« s^  s  S  a  (Lbs.)         Price  CompleU 


058        Gx  6 


120      ns    t  2 


<i<    10.000    6'  e 


2,900      3,300        4ZO.0I 


'   Iron  Korliontal 


TABLE  137— IRON  HORIZONTAL  CEN' 


24  24        IS.OOO        e.GD  48x36        94x137      13,000 

•  Low-lift  pumpH  for  elevations  up  to  25  feel. 

The  above  pump,  fitted  with  a  direct  connected  vertical  steam 
engine  costs:  4  In.  side  suction,  4x4  In.  engine  1310.00:  weight, 
1,290  lbs.  B  In.  Hide  suction,  5x5  In.  engine,  (224.00;  weight,  1,440 
lbs.     t  In.  side  suction,  6x6  In.  engine,  (238.00;  weight,   l.ETO  lbs. 

Donbia  Suction  bon  Funpa,  built  extra  heavy  for  elevating 
water  to  great  heights. 


PUMPS 
DOUBLE  SUCTION  IRON  FUlfPa 


F 


70 

.068 

7k 

8          OxBO 

290 

t      30 

120 

.10 

8          6x36 

SIO 

470 

.'30 

lOi 

0          3X40 

87 

736 

.46 

12i 

2          7X49        1 

530 

12B 

.69 

15x 

730 

176 

3',  000 

1.62 

4200 

2.00 

30x 

4        08x82        t 

BOO 

6S0 

0,000 

4  Ox 

6        90x30        9 

300 

1.025 

Dlraot  Oonnsotad  Dradflatf  Vmnpa,  complete  with  suction  and 
discharge  elbow,  flap  valve  and  steam  primers,  lubricator  and 
oil  cups.  Cast  Iron  Impeller.  The  shipping  weight  and  the  price 
may  vary  20  per  cent  from  the  averagee  given  In  table, 

TABLE  138 — DIRECT  CONNECTED  DREDOINO 


t            IS 

Single 

Eo°u^fe 

Single 

Dou^fe 

E». 

i              6 

0              S 

0              G 

Double 

2              E 

Single 

Double 

i              B 

Double 

,000 
,760 


10        300        10 


■dt  DrfTMi  MMld  and  Dftdglnc  PooipB,  complete   except  for 
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TABLE  139 — BELT  DRIVEN  PUMPa 


el 


11 


Is 


,600        1,150, 


3.  1  1b  a  pislon  pump,  suitable  for  general  service  for  160  lbs. 
ir  preaeure.  where  the  water  contains  small  quantities  of  srit 
orelgn  material  or  where  there  Is  a  long  auction  lift  and  no 


No.  3  1b  a  pump  of  the  compound  plBton  pattern  for  treneral 
service  for  ISO  lbs.  A  saving  ot  30  to  3G  per  cent  In  coal  may 
be  expected  from  the  use  of  compound  ateam  cyllndera. 

No.  3  Is  a  platon  pattern  pump,  suitable  for  the  same  service 
as  No.  1. 

No.  4  Is  a  plunger  and  ring  pump  used  In  general  water  supply 
Holler  feeding,  etc. 

No.  G  la  a  compound  plunger  and  ring  pump  for  general  service. 

No.  4  l3  of  the  same  type  as  No.  5. 

No.  8  is  a  plunger  and  ring  pump  for  general  service. 

Nob.  B  and  10  are  either  piston  or  plunger  and  ring  pumps  with 
am  valves.  These  are  suitable  where  fuel 
tial  or  where  a  large  amount  of  water  has  to 

>s.   12   to  13,  inclusive,  are  packed  plunger  pumps,  -  sultabiA 

rough  and  heavy  service,  where  the  water  contains  consldsr- 
quantltlea  of  sand  and  grit,  and  where  the  working  pressure 

e  pumped  against  is  over  forty  pounds  per  square  inch,  and, 
as  In  mine  work,  where  It  la  Impor- 
tant that  moving  parts  oaa  be  re- 
packed quickly. 

Noe.  19  to  2T.  Inclusive,  are  piston 
pumps  for  contractors'  use  where  the 
total  water  pressure  to  be  pumped 
against  Is  not  over  36  to  GO  Iba.  per 
square  Inch, 


A  very  well  known  steam  operated 
vacuum  pump  la  the  one  lllustyated 
In  Fig.  23T.  It  coDslsts  of  two  bottle 
shaped  cylinders  with  the  necessary' 
valve  Inlet  and  outlet  pipes.  The 
operation  of  this  pump  Is  sustained 

Sleam,  cushioned  by  a  layer  of  air 
automatically  admitted,  is  brought  to 
bear  directly  upon  the  liquid  in  the 
pump  chamber  a  and  forces  It  out 
through  the  discharge  pipe;  the  sub- 
sequent rapid  condensation  of  the 
steam,  effected  by  the  peculiar  con- 
struction of  the  pump,  forms  a 
vacuum  In  the  working  chambers. 
Into  which  atmospheric  pressure 
^'O-  "'■  forces     a     fresh     supply     of    Hquld 

through  the  auction  pipe.  This  action  Is  maintained  quite  auto- 
matically, and  is  governed  by  a  self-acting  valve  ball  In  the 
neck  of  the  pump,  which  obeys  the  combined  Influences  of  steam 
pressure  on  one  side  and  vacuum  on  the  other.     The  valve  ball 


B18  HANDBOOK  OF  CONSTRUCTION  PLANT 

oscillates  from  lU  seat  In  the  entrance  to  one  chamber  to  Its 
seat  in  the  entrance  to  the  other  chamber,  thereby  distrlbuttns 
the  steam. 

This  pump  will  do  all  classes  of  rough  service  raising  water 
up  to  TG  feet  elevation.  It  has  no  jilaton.  no  packing,  no  oil, 
and  seldom  breaks  down,  but  la  very  uneconomical  of  steam. 

TABLE  HI— PULSOMETER  PUMPS. 

Capacity    In    Gals,    per       Price, 
.)Mln.  at  Different  Eleva-      f.  o.  b.  -^ 

tlons  and  Boiler  H,   P.  New  York  i 


:e  of  Pipe  (Ins 


303   BIT    570 
24S   270    T4G 


2,000  1,800  1,400   70  '  SOO 


??!■».  .y  Google 


PUMPS  619 

Bacb  pump  Is  furnished  complete  with  either  basket  or  mush- 
room strained  steam  and  release  vBtve  connection,  and  pump  hook 
for  suspending  when  necessary,  but  no  piping. 

A  pump  working  on  sImJIar  principles,  but  which  may  be 
sllKbtly  more  economical  In  steam  consumption  and  works 
against  greater  heads.  Is  Illustrated  In  Figs.  23S  and  23B.  The 
main  diflerences  are  In  the  steam  distribution,  which,  in  thiH  type, 
is  governed  by  a  simple  engine,  and  Ih  the  necessity  of  oil  for 


lese  pumps  will  work,  admitting  30  per  Cent  Of 
air  or  26  per  cent  of  grit,  and  a  contlDuous  run  o(  four  months 
has  been  recorded.  They  are  especially  valuable  in  quicksand 
and  wherever  the  quantity  of  water  Is  variable.  The  cost  of 
repairs  is  noiuinal.  , 

These  pumpH  are  made  in  two  types;  thi  standard  consists  of 
two  vertical  cylindera,  each  with  a  discharge  and  suction  valve, 
topped  by  one  simple,  three-cylinder  horizontal  engine,  with  the 
necessar)'  air  cocks,  lubricator  and  condenser  piping,  but  no 
Bteam,  suction  or  discharge  pipe  Is  supplied. 
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The  Junior  conaists  of  a  single  cylinder,  a  ateam  piston  valve, 
suction  valve,  discharge  valve,  condenser  pipe,  check  valve  and 
jtop  cock,  and  la  furnished  with  the  patented  foot  vatve  and  quick 


In  Gals.  r-Qreatest— , 

,— Size  of  Pipes  (Ins.)—,      per        Dimensions.  Weight, 

Cat.  No.  Steam.  Suction.  Dls'ge.  Minute.  Br'dlh.  H'ght.  Lbs.    Price. 

A               U               1              2^          100          11H          4T  219        1100 


Capacities  elated  In  table  In  gallons  per  minute  and  per  hour 
are  calculated  on  a  head  or  lift  Of  20  feet.  These  capacities 
diminish  at  the  rate  of  about  E  per  cent  for  each  10  feet  of  addi- 
tional head  up  to  lOO  feet,  the  highest  lift. 

A  Doiilil*  Aotlas'  Vote*  HMid  Pump  for  filling  tank  wasons 
from  brooks  or  other  water  sources  has  a  capacity,  with  one 
man  pumping,  of  one  to  two  barrels  per  minute.  Maximum  total 
lift  and  force,  EO  feet;  maximum  lift  2G  feet,  cylinder  diameter 
6  Inches,  stroke  B  inches,  capacity  per  stroke  O.SB  gallons.  Sue- 
strainer,   hose-couplings  and  clamps,  but  no  hose,   |S.OO, 

Uft  and  Pore*  DUphnwni  Pump.  No.  3,  one  man  pumping. 
capacity,  4,000  gallons  per  hour;  pilca.  with  IE  feet  of  hose, 
142.00:  with  20  feet  of  hose,  (48.00.  No.  4,  two  men  pumping, 
capacity  S.OOD  gallons  per  hour;  price,  with  IE  feet  of  hose,  ' 
tSl-EO,  with  20  feet  of  hose.  fTO.OO.     Diaphragm  pumps  are  suited 


tor  general  construction  work,  where  the  pumping  Is  Inter- 
mittent and  the  amount  of  water  to  be  raised  Is  small.  The  life 
of  the  pump  depends  on  the  care  it  is  given  and  the  amount  of 
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grit  the  water  contains.  In  very  gritty  water  a  diaphragm 
wears  out  In  two  or  ttiree  weeks.  Tbeee  cost  tl-30  each;  extra, 
Btralnem.  which  are  sometimes  broken  by  careless  handllnK.  cost 
|I,3B  each.     A  set  of  brass  hoBe-coupIlngs  coats  t3.D0. 

Uft  uid  Fan*  Dlaphzacm  rnrnp.  No.  6,  capacity  I.OOO  Kalians 
per  hour  with  one  man  working;  weight  SO  lbs.;  price,  with  10 
feet  ot  BUCIion  and  26  teet  ot  connection  hose.  tSt.OO.  No.  S. 
4,000  gallons  per  hour  with  two  men  pumping;  weight.  210  lbs.; 
price.  tlOI.&O,  No.  10,  6,000  gallons  per  hour  with  two  men 
pumping:  weight,  39B  lbs.:  price.  tl3S.T5.  Pumps  alone,  No.  6. 
I2B.O0;  No.  8,  IJO.OO;  No.  10,  190.00.  Pumps,  with  20  feet  of 
auction  hose  and  200  feet  of  connection  hose.  No.  B,  I123.B0;  No.  8. 
1200.00:  No.  10,  t27e.O0. 

The  above  pumps  are  especially  suitable  In  mining  prospecting 
or  for  any  work  where  the  water  contains  as  much  as  BO  per  cent 
of  solids.      These  pumps  will  handle  grout  and  quicksand. 

A  mMiplungm  Ptimp,  known  as  No.  3  Contractors'  Mud  Pump 
<Flg.  240).  with  double  diaphragms,  and  a  gasoline  engine  rated 
at  3  H.  P..  and  having  a  speed  of  GOO,  all  mounted  on  a,  truck, 
equipped  with  16  feet  of  3  Inch  spiral  wire  auction  hoae  and  26 
feet  of  discharge  hose,  with  brass  couplings  and  strainer,  tools, 
etc,  costs  t^OO.OO.  The  capacity  of  this  pump  is  from  0,000  to 
8,000  gallons  per  hour  ot  water  containing  a.  considerable  amount 
of  sand,  sewage  and  gravel.  It  Is  guaranteed  tor  one  year: 
weight,  1,000  lbs.;  space  occupied  2  feet  by  G  feet. 

fltwtton  or  Blltr*  Pomp,  consisting  of  a  tin  pipe  with  a  plunger 
worked  by  hand. 


In,  diameter,  per 
i  In.  diameter,  per 


in.  diameter,  per  foot > 

Pumpa  less  than  6  feet  long  charged  a 


1  shows  the  a 


Fig.  S41.    The  Improved  Manh  Steam  Pump, 


PTIMFS  533 

bore  of  the  steam  chest.  It  has  no  mechanical  connections  with 
other  moving  parts  of  the  pump,  but  Is  actuated  to  admit,  cut 
off  and  release  the  steam  by  live  steam  currents,  which  alternate 
With  the  reciprocations  of  the  piston.  £iach  end  of  the  valve  la 
made  to  fit  the  enlarged  bore  Of  the  steam  chest,  and  It  Is  due 
to  those  enlarged  valve  heads,  which  present  differential  areas  to 
the  action  of  steam,  and  the  perfect  freedom  of  the  valve  to 
move  without  hindrance  from  other  mechanical  arrangements  or 
parts,  that  the  tlow  of  steam  Into  the  pump  Is  automatically 
regulated.  Because  the  pump  Is  so  regulated  it  can  never 
run  too  fast  to  take  suction;  or,  should  the  water  supply  give  out 
when  the  throttle  valve  Is  wide  open,  no  Injury  can  occur  to  the 


Fta>  S42.    Standard  Side  Suction  Volute  Pump. 


movlnK  parts.     The  at 

steam  piston,  aa  shown.  Is  double,  and 

a  metal  packlns  ring. 


'n  by  dotted  lines.     At  each  end  of  the  s 


cylinder  are  similar  holes  leadl 
which,  together  with  the  ce- 
tween  the  piston  heads,  com 
reversing  the  valve  with  II' 


o  each  end  of  the  steam  chest, 
drilled  hole  and  the  space  be- 
posltlve  means  for  tripping  or 


GallonB 

Horse- 

Floor 

per  Hour. 

Space 

7x12 

■too 

flO 

8x18 

EOO 

76 

10x22 
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BAILS  AND  TRACKS 


The  price  of  rails  at  Fittsburg  and  other  centers  varies  from 
t£7  to  tSE  per  tOD. 

Tha  following:  prices  were  current  In  the  aummer  of  1910  OD 
lots  of  GOO  tona  and  over  with  the  necessary  fastenings,  f.  o.  b. 
oar  at  works,  Cblcago: 

Standard  quality  No.  1  Bessemer  ralla.  }2S  per  Kraaa  ton. 

Standard  quality  No.  1  open  hearth  rails,  130  per  btoss  ton. 

Angle  bar  spllcea.  l.GO  cts.  per  lb. 

Spikes,  1.8E  cts.  per  lb. 

Bolls  with  square  nuts,  2,46  cts.  per  lb. 

Bolts  with  hexagon  nuta,   2.S0  eta.  per  lb. 

The  prices  mentioned  contemplate  furalsbiiig  rails  In  30- ft. 
lengths  with  10  per  cent  of  shorts,  diminishing  by  even  feet 
down  to  24  feet.  Where  rails  are  required  In  SO-ft.  lengths,  add 
|2  per  ton  to  the  above  prices.  If  ordered  In  lots  leas  than 
600  tons  down  to  carloads,  there  Is  an  additional  cost  of  12  per 
ton  to  tba  prices  mentioned  above. 

Other  quotations  on  light  tails  at  Chicago  are  as  followa: 

40    to   4B-lb 127.00 

30  to  S6-lb 27.7B 

16.  20  and  2B-lb 28.00 

12-lb BB.OO 

The  following  quotations  are  per  gross  ton  delivered  at  Chicago: 

Relaying  rails,  standard  sections tSS.OO  to  t2E.0O     < 

Old  Iron  rails 14.00  to     19.B0 

Old  steel  tall*  leaa  than  3  ft 12.60  to     17.60 

The  A,  S.  C.  B.  rail  sections  are  most  generally  used  and  their 
dimensions  are  as  follows: 

Wt.  Ball       Base  Tread        Wt  Rail  Base  Tread 

(LbB.  per  Yd.)  (Ins.)  (Ina)     (Lbs.  per  Yd.)   (Ins.)  (Ins.) 


2'll/ 


_ii/aj 
i  li/'sa 


11/04  70  4K  2A 


so  au  1^  86  &\  2\ 

ib  3A  1%  90  6%  1« 

40  3U  1%  96  6\  Iff 

4G  iS  2  100  5^  1% 

60  3S  2H 

One  flat  cot  will  hold  about  SO  rails  of  80  lbs.  section. 
The  ordinary  R.   R.   rails  are  clasaiaed  about  as  follows: 
I.     Fit  for  main  track  on  a  standard  railroad. 
II.     Sides  worn  from  curves  but  perfectly  smooth. 
IIL     In  good  condition  but  with  battered  ends  which  can  be  cut 

oft  and  the  bolt  holes  rebored. 
IV,     Fit  only  for  sidings. 
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^?•?•?•^^?• 


ppppppp-i 


Welch  t    of    rail. 
OS     pounds  per  yd. 


;   Bsctlon  No. 


uHHHuHnuBMouHUHuuHH Number  Of  oaln    , 

*eSe>a»a«££££££££"£££      of   spllce  bars. 

nSSiiSSSSSSlS^SlS^SSSS;  Number  of  bOlU.         H 

n 

«A«n»aa«na>«s»a»aa>nANU]ntier  Of  Bplkes  ^ 

»K-isi.r-.>'UWH.'<i-'ss><3eesep  Weight  of  Bpllce    i^  fl 

S5SSmS«£5S3S3SSSS"S    bara,  kt.  tons,      gn 

|S 

SS 

«MMM>a_MMMj-f-j-wh-pppppa^algJlt  of  BpllCeB,     2  g 

»w--8o^^o.aip.*»»«w« MOO p Total    weight    of    >j  H 
HS£nS£SS»SS£»S££uSES      faatenlngB,    sr.     Pn 

^"■.oMa*iiiV»e;-»*"-b»^Um      ST.  tons.  p 

"'°"*""'"*°  "  ■  s 

CMMCSioBi-qB!>e.D>-.WMKn»--— Total    welsht    of         O 
i«i«Ms>»MoirfjB!!SM»o.w»9.o.w     rallH  and  faat- 
"js|^0'»gei«oog-jio<eeo«.waie>»      enlngHpgr.  tons. 


??;.°       si:  4 
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Length  ot  RalL  JofntB. 

Aliai  feet G03 

All  24  feet 440 

All  zefeet 40« 

All  is  feet 877 


Length  of  RalL  Joints. 

All  30  feet 3B2 

BO  per  cent,  SO  feet  I  jeb 

10  percent.,  shorter) 


Each  Joint  conalsts  Of  two  platea  and  four  bolts  and  outa. 
Therefore  the  number  of  platea  required  Is  tvice  as  many  aa 
the  number  of  complete  Jolnta,  and  the  number  of  bolts  required 
Is  tour  times  as  many.  'If  stx  bolts  ere  required  for  a  joint, 
then  the  number  of  bolts  will  be  six  times  the  number  of 
complete  Joints. 

RAILROAD   aPIKES. 
8lz* 
Meas- 
ured  Average  Number         Ties  S  Feet  between 
"~*""        " *  Centers,  4  Splkea 


BWxi 


3S0 

8TG 


1190 
1240 
134S 


per  Tie  Needed  per  Mile. 
6600  pounds — SZ  kess 
G8T0  pounds— 30       keirs 

BIJO  pounds — 2S       

4A60  pounds — 23^   ke^B 

!»B0  pounds— 20 

8110  pounds — 1 " 

8B20  pounds — 1 

29 10  pounds — I 

SOSO  pounds — ] 

2200  pounds — ^ 

Z350  pounds — : 

178(1  pounds —  . 

1710  pounds—'  S< 

IGTG  pounds—  7' 

PBRMANSNT  SWITCBsa 


RbU  Dsed. 
Weight 


to  100 


1£40 
1070 
1806 
14(1 


lis 

■.Google 
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If  BwltcbeB  of  2E-lb.  rails  or  over  are  provided  with  low  target 
stand  Instead  of  ground  throw,   13.00  extra  per  switch. 

If  provided  with  banner  stand  and  hlEh  target,  tSOO  extra. 

Portable  Tracks  are  used  mainly  for  Industrial  purposes,  eape- 
elallj  In  plantatlotis,  mines,  handling  lumber,  quarries,  wharves, 
power  and  industrial  plants,'  but  many  times  In  general  con- 
tractors' work  the  use  of  such  track  is.  economical  because  of 
Its  light  weight,  compBotnesH,  and  portability.  Portable  track 
Is  usually  shipped  "linocked  down"  to  save  freight  charge*. 

PORTABLE  TRACK. 


of  Weight  or  Rail 

Track,  Pounds  K 

Inches,  per  Yard.  per  1 


Tha  above  prices,  ( 


—            per  Foot  per  Foot 

of  Track,  Track 

etw.         PouDda.  Complete. 

S.G  tO-llS 

8.S  0.116 

•  O.SIB 

11  0.BT1 

11  0.171 

ILBO  0.ST1 

II  0.4IS  ' 

It  0.47* 

If  0.476 

IB  «.47« 

IS.BO  0.474 

1<  O.US 

17  0.181 

17.t  0.I1E 

IB  0.tl> 

19  0.tgl' 

to  0.6*0 

track  In  sections  of  IS'  <or  Em.) 
I,e  m.)  length,  *0.1E  extra  per  toot,  with  I 


Note. — All  material  tor  : 
TABLE   144- 

Gauge      Weight 

Of  of  Rail, 

Track,    Pounds  per 


PORTABLE   SWITCHES. 


Length,  Radius.   Wt, 
Feet.     Feot.    Pounds. 


Left 
Right 
Left 

Sytn  metric 


Left 
Symmetric 

Right 
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TABLE  144— PORTABLE  SWITCHBa— {Continued). 


Weight 
of  Rail. 

of 

Track, 

Pou.d^e 

Length 

Badlua 

Wt., 

InohSB. 

Feet. 

Feet. 

Pounds. 

Price. 

Left 

t       0 

9 

.  • 

Mk 

0 

.  0 

.  0 

Left 

Symmetric 

B 

;  0 

3  way 

G 

.  0 

Right 

Left 

'.   0 

BymmetHc 

I 

0 

.  0 

3  way 

1 

G 

.  0 

Right 

L«ft 

0 

:  0 

Symmetric 

E 

.  G 

Right 

I^ft 

0 

'.  t 

Symmetric 

0 

.  0 

J* 

-as; 

.  0 

3 

Synimetric 
S  way 

0 

'■.I 

RIeht 

Left 

'.  0 

Symmetric 

0 

.  0 

» 

8  way 

0 

'  KStige  of  track   1b  for  outside 


Turntables  for  Industrial  cars  using  rail  weighing  up  to  about 
20  lbs.  per  yard,  cost  from  t3G.OO  to  II7B.0D  and  weigh  from 
300  to  3,000  lbs.     Their  Capacity  ranges  from  t  to  1  tons. 


Fig.  242i.    Standard  Ball-Baarlno  Turntable. 


Rails  In  general  lose  value  from  the  following  canaea: 
1.    Through  loss  of  weight  due  to  corrosion. 
i.     From  becoming  bent  and  unflt  for  smooth  operation. 
t.     Prom  the  weakening  elfect  of  attrition  or  wear. 

The  flrst  of  these  causes  depends  partly  upon  the  cllroatlo 
conditions  and  partly  upon  the  nature  of  the  traffic  that  goes 
over  the  rails.      Refrigerator  cars  containing  a  large  amount  Of 
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brine  are  very  deadly  to  steel  rails  because  the  brine  leaklns 
slowly  upon  the  rail  tends  to  keep  It  more  or  less  saturated 
with  a  salt  solution  which  rapidly  comblnea  with  the  Iron  to 
form  hydrated  Iron  oxide  or  rust. 

The  second  cause  outlined  above  obtains  principally  on  con- 
tractors' light  rail,  where  the  rail  is  too  light  for  the  track  and 
where  the  ties  are  spaced-too  far  apar'.  If  contractors  would 
appreciate  the  fact  that  a  rail  which  has  been  thoroughly  kinked 
la  at  only  for  scrap  and  that  it  need  not  be  kinked  at  all  If 
the  ties  are  properly  spaced,  their  depreciation  on  ordinary 
equipment  of  this  kind  would  be  much  lese  than  It  usually 
averages,  and  there  would  be  the  collateral  advantage  of  fewer 
derailments.  Today  the  habit  Is  growing  among  contractors 
to  use  a.  rail  of  heavier  section  than  formerly,  and  also  to  apace 
the  ties  nearer  together.  These  ties  should  never  be  more 
than  three  ft.  apart  and  seldom  more  than  30  In.  A  good 
weight  of  rail  for  narrow  gauge  track  Is  40  lbs.  ' 

Mr.  Thoa.  Andrews  has  published  the  results  of  some  exam- 
inations of  the  loss  of  weight  per  annum  of  11  rails  of  known 
age  and  condition  under  mail  train  traffic  in  England.  The 
first  ten  of  these  were  in  the  open  and  the  eleventh,  with  a  life 
«f  7  years,  was  In  a  tunnel.  The  average  wear  and  life  of  each 
are  given  In  the  following  table: 

AverKge  Loss  of 
Wt  per  Annum, 
Time  LUe.                                                            Founds  per  Yard. 
22  years S6P 

24  rears 0.310 

25  years 0.130 

is  years 0.130 

21  years 0.480 

2I>  years 0.420 

17  years 0.820 

18  years 0.280 

18  years 0.280 

19  years O.OSO 

21  years,  average  (10> 0.324 

Cost  of  Ball  UnloMUar.    Mr.  S.  A.  Wallace  gives  the  following 

eosts  for  unloading  70-lb.,  33-ft.  rail  by  dropping  it  oft  the  sides 
of  cars.  The  cars  unloaded  were  3  Gondola  cars  containing  281 
rails,  and  1  flat  car  containing  113  rails,  a  total  of  394  rails. 
The  time  consumed  was  3  hours  and  the  coat  aa  follows: 

18  men  at  |1.10  per  day t  V.BS 

3  foremen  at  ISD.OO  per  month 1.84 

Work  train 2B.00 

Total    134.43 

This  gives  a  cost  of  8.T  cte.  per  rail,  or  127.84  per  mile  of 
track. 

UndM'  favorable  circumstances  ninety  66-lb.  rails  were  un- 
loaded from  a  flat  car  in  4S  minutes  at  the  following  cost: 
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Train  service t  1.E4 

Total  for  90  rails I  2.61 

This  gives  a  cost  of  2.9  cts.  per  rail,  or  of  19.30  per  mile  of 

Contractors'  light  track  of  30-Ib.'  rail  with  3fl-ln.  gauge  wa« 
laid  OD  a  grading  job  In  1909,  Teams  and  drivers  coat  EG  cts,; 
labor.  IG  cts.,  and  foreman,  3E  eta.  per  hour.  Tlie  rait  and  ties, 
which  latter  were  of  6i6-ln,  spruce,  B  ft.  long,  were  gathered 
from  various  places  on  the  work  and  hauled  by  bora  as  an 
average  distance  of  1,GOO  ft.  to  the  alte  of  the  track;  1,000  ft 
of  track.  Including  S  complete  switches,  with  ties  4  ft  apart, 
were  laid,  at  a  total  labor  coat  of  tES.flE,   or  lO.OBT  per  ft 

1.500  lln.  ft  of  track,  Including'  two  switches,  aimtlar  to  above, 
were  laid  on  another  Job  In  Ave  days  at  the  following  cost: 

1  foreman  at  |3.60 t   IT.SO 


$I!1.25=|0.081/ft 

The  labor  coat  of  unloading  and   aetting  up   Induatrlal   track 

In    bulldlngB   under   construction    Is    about    t    cts.    per   lln.    ft.    of 

traclc.     It  cdsts  about  the  same  to  move  such  track   from  floor 

to  floor  and  set  up  again. 

»A»TX017tAB«   BBQITIBBD   rOm  IHQiriBISB  ASD    OBDBB*. 

In  order  to  facilitate  the  making  up  of  offers  and  estimates 
and  to  save  time  and  unnecessary  correapondence,  buyera  should 
always  answer  the  following  queatlona  as  completely  as  possible: 

ror  Balls.  State  weight  per  yard,  name  of  mill  rolling  the 
rail  and  number  of  section  (both  of  which  can  be  found  on  web 
of  rail),  or  send  sketch  of  section  or  a  short  sample  piece.  Also 
State  drilling  of  same;  distance  from  end  of  rail  to  center  of  Srst 
h0l6  and  distance  from  center  of  flrst  hole  to  center  of  second 
r  of  holes. 

Besides  the  foregoing,  state  gauge  of  track, 
length  of  switch  points,  number  or  angle  at  frog,  styl*  of  Irog, 
kind  of  ground  throw  or  swltcbstand,  radius  desired,  whether 
right,  left,  two-way  or  three-way,  and  whether  (or  wooden  tiea 
or  mounted  on  steel  ties. 

For  Crossings.  Besides  rail  section,  drilling  and  gauge,  a* 
above,  for  all  tracka,  that  are  to  be  connected  by  the  crossing, 
atale  angle  of  crossing,  curvature.  If  any,  and  style  of  orosslng. 

roi  Tuzntables.  Besides  rail  section,  drilling  and  gauge,  aa 
above,  state  weight  of  car.  Including  load  to  be  turned.  It* 
wheelbaae  (wheelbase  is  the  distance  from  center  to  center  ot 
axle  on  one  aide  of  the  oar),  diameter  of  wheels,  and  whether 
turntable  Is  to  be  used  inside  or  outside  ot  buildings,  and  portable 
or  permanent 
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Poz  Wliaaia  ftDd  Axlaa.  State  gauge  of  track,  diameter  of 
wheela.  diameter  of  axles,  outside  or  Inside  journal  and  dimen- 
sions, load  per  Bjcle.  width  of  tread,  height  of  flange, 

MAH.  BEVDEBS  AKD  VBAOX  TOO^B. 
Jtm  Crow  B*aAen  cost  aa  follows: 
No.  For  Hall,  Lbs.         Weight,  Lbs.  Price. 


6  91   to  100 

TMok  TOOla — Net  prices 


MaulB.  6,  S,  10  and  12  lbs. 
Chisels,  4^.4^  and  5  lbs 
Punches.  4,  *14  and  E  lb; 


620 
830 


90.01 

2oo!oi 


Chicago  for  track  tools  are  as  fol- 

Per  Lb. 

lO.OSH 

12 

IS 

tongs,  IT  lbs.,  pair 07U 

-  '  ■"  -      07 


RAIL  PUNCHES. 
Holes  Up  to  Weight 

(Inches)  (Pounds) 


Extra  dies  and  punches,  f4.00  to  18.00. 
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KAIL  DRILLS. 
Weight,  SB  lbs.    Price  13000. 

Chutrd  BkUa.    The  coat  of  a  IS-f  t,  guard  rail  with  the  proper  rail 
braces,  new,  la  about  as  follows: 

Pounda  per  Yard 


a  tS.30  tT.30  ta.3D  IG.SO  M.Sa  tS.SO  t2.S0  12.30 
>      370      330      280      240      200       lEO       100         80 


t3S.a0        )3E.S0 


lOtSO.EO  119.60  flS.eO  117.60  llt.eO  tl4.G0  tIS.SO 
D        GOD         480         416         376         230         260         2S« 


,.C">()0>^le 
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For  additional  laugrth  of  frog  add  per  foot  Of  frog: 

90c  7Gc  fi5c  eOc  16c  iSo  I 

SWITCHES.   STANDARD  QAUOB,    V   8%". 
IE'  fiwitcH,  1  Tie  Bars,  10  C.  1.  Braces,  10  SlldeB. 
Pounds  per  Tsrd 


c.y  Google 
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Two-Mftn  BftlMS.  Two-man  rakes,  used  In  1«velInK  broken 
atone,  aell  at  the  following'  net  prices,  for  quantltleB.  at  Chloaso: 

10-tooth $21.2B 

IZ-tooth 23. TB 

14-toOt)i it.tB 

Aaplult  or  Tar  BAkH.  Asphalt  or  lar  rakes  made  of  solid 
steel,  with  drop  shank,  strait  ferrules,  5-ft.  selected  white  asb 
handles  and  IS-ln.  square  Iron  shanks,  sell  at  a  net  price,  for 
quantities,  at  Chloaso,  of  I12.6B  per  doi. 


BEFBIQERATINa  PLANT 


On  large  Jobs  where  a  camp  of  considerable  size  Is  maintained 

a  refrigerating  plant  would  often  be  very  satisfactory,  A  !-h.  p, 
motor  and  air  compressor  with  a  direct  expansion  system  and 
brine  tank  auxiliary  for  storage  will  take  care  of  a  box  BxSxll 
ft.,  containing  IH  tons  of  perishable  foods.  The  flrst  cost  of 
Ruch  an  equipment  would  be  about  11,000-00  and  the  opera  tins 
cost  of  electricity  about  |20.00  per  month. 


c.y  Google 


M    »    »    _  Weight,   PouDdB. 


Cubic   Feet   Fre« 

'    S    S      at     80     Pounda 
•*"   *■     PresHure. 


..y  Google 
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On  Pioraon  &  Son's  work  on  the  East  River  tunnela  (or  the 
Pennsylvania  Railroad  200.000  rivets  were  required  In  each  ol 
2  caissons.  The  record  day's  work  on  the  calsaon  was  1,491 
rivets  by  a  sang  with  a  Boyer  riveter  norklns  from  a  reKUlarly 


Flu,  S4S.    Imperial  Type  E  Riveting  Hammer.     For  Driving  Rivet* 

up  to  ^-Inch  Diameter, 
Buapended  scatfold.     One  extra  man  worked  In  the  Ktwg.     1,200 
rivets  were  the  ordinary  day's  work.     All  rivets  had  to  be  tightly 
driven  so  as  to  render  work  absolutely  water  tight. 

Bteel  Xlveta.*     The  following  prices  for  ateel  rivets  were  (.  o.  b. 
Pittsburgh  and  were  minimum  on  contracts  for  large  lots;   the 


Fig.  246.    Riveting  Hammer  at  Work. 
manufacturera  charged  the  usual  advances  of  t2.00  to  fS.OO  per 
ton  to  the  small  trade.    The  terms  were  net  cash  f.  o.  b.  mill: 

Structural  rivets,  K-ln.  and  larger,  2.16  cts.  base, 

•teal  XlTota.t  The  following  prices  for  steel  rivets  were  t.  o.  b. 
mill  at  Pittsburgh: 

Structural  rivets,  H-ln.  and  larger.  1.90  ctM,  base;  cone  head 
boiler  rivets,  %-in.  and  larger,  2  cta.  base;  K-ln-  and  )1-In.  t«k« 
an  advance  of  15  cts.,  and  U-ln,  and  A-in.  take  an  advance  of 
50  cta.;  lengths  shorter  than  1-ln.  also  take  an  advance  of  GO  cte, 

•  EHgineerlnff-Contracting,  Apr.  6,   1910. 

i  Bngintering-Contraciing,  Apr.  G,  1911. 


BOAD  MACHINES 

(See  Grading   Machlnea) 
B(UD   OOKBTBHOnOir    FXJUTT    Or   TKS   BOAJU)    Or   MOAD 

ooiuzmoKsxB  or  watbs  oovxrr,  mOHzaAjr. 

(From  Enoineerlnjj-CoB (racMnjj,  Nov.  9,  1910.) 
Home  ySELTB  ago  Wayne  County,  Michigan,  adopted  a  jilan  for 
tha  construction  of  good  roads  throughout  the  county.  In  accord- 
ance with  this  plan  a  board  of  cOunty  road  commissioners, 
reporting  to  the  county  BUperviaors,  was  appointed  to  handle 
and  disburse  all  money  appropriated  for  county  road  purposes. 
A  definite  systematic  plan  of  road  construction  covering  a  period 
at  years  was  adopted,  and  work  under  this  plan  has  now  been 
under  way  for  four  years.  The  work  of  the  commlsHloners  Is 
extensive,  covering,  as  It  does,  the  main  highways  leading  Into 
the  city  of  Detroit  and  the  main  highways  mdlatlng  from  the 
smaller  communities  In  the  county.  One  feature  of  especial 
Interest  In  the  work  of  the  commissioners  Is  the  comparatively 
large  mileage  of  concrete  paved  roads  that  have  been  constructed. 
Of  this  type  of  road  about  16  miles  have  been  completed  or  are 
under  way  at  the  present  time.  Most  of  the  road  work  has  been 
done  by  day  labor,  at  times  as  many  as  2E0  men  being  In  the 
employ  of  the  commission. 

In  Its  road  work  the  board  haa  eliminated  all  band  and  horse 
labor  wherever  the  same  or  better  results  could  be  achieved  by 
machinery.  Stone,  cement  and  sand  are  hauled  In  trains  of  from 
two  to  six  cars  holding  seven  ton  loads  by  road  engines.  Water 
la  piped  and  pumped  by  gasoline  engines  wherever  possible. 
Plowing  and  grading  are  done  bebind  an  engine.  Concrete  Is 
mixed  In  a  mechanical  batch  mixer  which  travels  under  Its  own 
power  and  from  which  K  long  crane  projects  over  the  work,  on 
which  a  clamshell  bucket  travels  with  the  mixed  material.  The 
accompanying  figures  taken  from  the  fourth  annual  report  of  the 
road  commissioners  for  the  year  ending  Sept  30,  1910.  show  the 
original  cost  of  the  plant  used  by  the  commissioners  In  their 
road  work: 

Hauling  and  Grading  Machinery  and 
Equipment: 

Bteam  engines 2  t  1,870.00 

Road  rollers 4  9,(07.00 

Seven-ton  Stone   dump   wagons 24  €.780.00 

Top   boxes  for  same £4  433.00     . 

Tongues   for   same 1  16.00 

Sprinkling  wagons 12  2,229.00 

Team  dump  wagons 4  440.00 

Graders    2  426.00 

Scarifier   1  424.79 

Plows    3  01.7S 

Tool  wagons 4  190.00 

Tool    boxes 2  8.60 

Scrapers,    Doan 3  lE.OO 

Scrapers,    steel 2  9,E0 

Scrapers,    hand 1  I.OO 

Scrapers,   wheeled 4  100.00 
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Concrete  Equipment: 

Concrete    mUers 2          |  3,4 

Platform  for  same 1 

Concrete  carts e               ] 

Wheelbarrows    37                ] 

Road  Irons,  'S6  feet  long. .!'.'.!".!!!'.'. '.'.  3 

TtowcIb    2 

Oalvanlzed  cylinder 1 

PloatB,  steel 1 

Wire   screens 1 

Name  plates 2 

2-ln.  bfack  lead  pipe,  feet,  E,36T ' 

Canvaaea  for  protecting  o"    " 
Tarpaulins,  20i3O 

Water    tanka,    elattonary. . . . 

Hydrant  reducer 

Special  goose-neck  reducer. . 

Tampers,  various  sizes. '...'.. 
Iron  pins 

T-squares  (grading  bars)  . . . 


Maintenance  Equipment: 

Street  sweeper   (and  extra  broom) 1 

Road  drag 1 

Scythe  and  snath 3 

Tar  kettlea,  100  gallons 2 

Wire  and  splint  brooms 14 

Sprinkling   cans 14 

Barrel  spouts IS 


Blacksmtthing  Outat 

and  Tools: 

t       602.18 

a.7 

Tools: 

?? 

Shovels  and  Handled 

i!lS^lli,-feM::::::::: 

1  e8,gs 
1      «|'|» 

G.2E 

stone  rakes  

t      226.00 

Jl 

HOAD  MACHINES 


Concrete  Tile  Klaking  Equipment: 

J 

Irona  tor  bending  reinforcement 

2.00 

Camp  Equipment: 

t       341.ST 

Tent  cover.  20x30,  with  poles 

1:J 

?oiir'''::::::::::::::;:::::::::::: 

■!:S 

ss.e3 

In  addition  to  the  above  the  commiasione 

t      3S1.17 
n  the  follow 
Cost. 

G&.06 

The  total  original  coef  of  the  plant  and  property  was  f32,lSE.3S. 
The  depreciation  (or  1909  was  placed  at  (3,850.85  and  the  depre- 
ciation for  ISIO  at  16  per  cent  was  placed  at   t4,«00.tS. 

The  following  Is  the  approximate  cost  of  a  road-making  plant, 
operating  in  the  State  of  Missouri: 

Six  dump  cara  and  200  ft.  of  trackage  for  use  in  quarry,  .f    800.00 
Crusher,  11  in.  by  18  In.-  25  tons  per  hour  capacity. .....      T7K  no 

Bin— 8  seotlona 

Elevator— 14    ft 

Revolving  screen— 30  in.,   4   ft.   long 

Two  traction  engines — SO  h.  p 

One  10-ton  steam  roller— IB  h.  p 

One   8-horse   grader 

Sli  dump  wagons— 1 W    eu,   yds 

Twelve  hand  drills,  12  picks,  12  crowbars,  34  shovels.. 

One  road  plow,  (5-11  in.  cut.  4  horse 

Sli  wheelers.  No.  2 — 12  cu.  ft.  capacity 

Sii  draga.  No.  2 — i  W  cu,  ft.  capacity 

Sprinkling  wsKon,  No.  S — SOO  gals,  capacity 


32G.0< 


J  fg,93E.OO 

Moving  the  plant  12  miles  overland  and  setting  It  up  at  a  new 
quarry  cost  |BOD.  After  the  move,  the  plant,  new  to  begin  with, 
which  had  only  been  used  to  build  four  miles  of  IS-ft.  roadbed, 
cost  (ZOO  for  new  flttings  and  repairs,  which,  for  six  months' 
use.  Is  an  annual  depreciation  on  plant  of  5  per  cent  of  the  cost. 
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BOOFTNG  SLATE 


lOtkat  Prl««.  Quotations  are  named  per  "equi 
rt.  of  roof  surface,  in  carload  lota  of  the  siiee 
uaed,  t.  o.  b.  quarry  station; 

Pennsylvania.  Bangor  Ribbon! !!'.!!!'.!!".!!!"!!! 

Maine,  Brownsville  No.  I 

Maine,  Brownsville  No.  2 

No,  1  red 

Unfading  ^reen 

Genuine  BAngor   ". 

Pen  Argyle , 
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A  reversible  hor«e  roller  of  the  latest  type,  with  two  rolls 
having;  a  total  face  width  of  6  ft.,  Is  manufactured  tn  sizes  from 
ZM  to  ID  tons  of  U-ton  variation  and  Is  sold  for  $70.00  per  ton. 
The  diameter  of  the  rolls  varies  from  4>4  ft.  on  the  lightest 
rollers  to  6  ft.  on  the  heaviest. 

A  steel  reversible  horse  roajl  roller  having  two  rolls  of  a 
total  width  of  G  ft.  cornea  In  the  tollowlnK  sizes  and  prices: 

3%-toil    t!!O.Otl 

4-ton    280.00 

4»-ton    280.00 

6-ton    325.00 

"■   "--  3SB.00 


,  weighing  SOO  t 


0  lbs.  heavier  than  any  of  the  above,  i  C 


HORSE  ROLLERS 


Diameter    Length 


A 

tandard  ateam-d riven 

road   r 

oiler   with   a 

double 

cylinder 

engine,   having   two   speeds 

which 

can    be    thro* 

of   gear 

and 

aed    for  motor   powei 

of  extra 

drlvln 

g  attachments  are  m 

lies.     It 

ditlerential  gear  and 

a  hand 

wheel  steering  d 

e,  and  la 

ucted  entirely  of  steel,   with 

the  exceptloi 

wheels  and 

engine  bed,  which  ace  of  ca 

at  Iron, 

Price 

12,860 
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Fig.  247.    Caat  Iron  R«verilbla  Road  Roller. 
sloplns  crown  aheet  vhtch  assists  In  keepins  this  part  covered 
with  water  wh^n  working  head-on  down  hill.  i 

Weight  10  Tons  12  Tons  15  Tons 

Price  12,400  |Z,BDO  13.300 

A  10-ton  steam  road  roller  which  Is  convertible  Into  a  traction 
engine  has  the  following  advantages;  a  short  wheel  base  allowlOK 


],  248.     Iroquois  5-Ton  Tandem. 

„■  .....Google 


ROLLERS 


543 


short  turnings,  a  sprlns  differential  sear,  a  friction  clutch  for 
gradual  application  o(  power,  a  atoam- operated  friction  steerios 
mechanism,  SUzlO-ln.  cylinder.  Simple  enslne,  12,000.00;  com- 
pound engine,   t2,]00.oe. 

Extra   traction  engine  wheels   and  eQulpment,    tHO.OO. 

Another  10-ton  road  roller  convertlhle  Into  a  traction  englnfc 
wblch  has  a  boiler  of  the  return  tlue  type  and  a  trictlon  steerlns 
device,  costs  12,400.00.  The  front  roll  of  this  roller,  when 
detached  and  fitted  with  a  pole,  which  Is  Included  In  the  above 
price,  can  be  used  as  a.  horse  roller. 

A  e-ton  tandem  roller  (Fig,  248),  with  a  vertical  boiler  and  wa 
«nglne  of  the  double  cylinder  plain  slide  valve  type,  COatB 
il.eOO.OO.    Power  steering  device,  fEO.DO  extra. 

Oort  or  Kalntaasno*  and  OpMstlOB  of  ItMun  Boltois.  Th« 
following  table  shows  the  coat  of  maintenance  and  operation  of 
the  six  steam  road  rollers  owned  by  the  city  of  Grand  Rapl^ 
Mich.  The  flgures  have  been  taken  from  the  annual  report  of 
the  City  Bnglneer  fOr  the  flscal  year  ending  Marcb  SI,  IBIL 
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ROLLERS  H5 

Bepalrs  on  two  rollers  ol  the  convertible  typo  during  the  first 
seaBOn  of  operation  cobI  $88.00;  t".00  of  this  wae  for  one  roller 
which  had  not  been  kept  In  good  shape  and  |9.00  was  for  the 
other    roller,    which    was    operated    by    a    particularly    efficient 

In  190e,  on  IS  steam  rollers  belonging  to  the  MassachusetU 
Highway  Commissioners,  each  roller  averaged  10.3  working  days 
per  year  and  the  average  coat  of  repairs  was  11.12  per  day  par 
roller. 

In  1II06  the  total  days'  work  of  18  rollers  under  the  control  of 
the  Massachusetts  Highway  Commission  was  1,719.5,  an  average 
of  107.6  days  per  roller  per  season.  Total  Coat  for  maintenance 
of  these  rollers  was  as  follows: 

(1,726,00  for  practically  rebuilding  two  rollers  which  had  been 
In  active  service  about  ten  years,  and  an  average  of  IE3.14  each 
on  14  others.  The  total  cost  ofrepalrs  on  16  rollers  was.  there- 
tore,   12.168.98.  or  an  average  of  11B4.31  each. 

In  1907  the  above  16  rollers  did  1.S08  days'  work,  an  average 
of  113  days  per  roller  per  season.  Two  rollers  were  practically 
rebuilt  for  tl, 888.00  and  ordinary  repairs  on  the  14  others  cost 
1661,89.      The  total  average  cost  was,   therefore,   I1B8.73. 

Mr.  Thomas  Altken,  the  Bnellsh  author,  states  that  the  repairs 


Fig.  24«.    American  Motor  Road  Roller  (Left  Side  View). 

on  a  roller  up  to  the  14th  year  were  small,  With  the  exception 
of  new  driving  wheels  and  repairs  to  the  firebox  and  tubes.  All 
repairs  amounted  to  an  average  of  JB6.00  a  year.  At  this  time 
heavy  repairs,  costing  ISEO.OO,  were  needed.  The  total  cost  per 
year  during  a  life  of  26  years,  of  100  working  days  each.  Is 
IIDE.OO,  or  S%  of  the  first  cost.  The  rear  wheels  of  a  roller 
lasted  T  years,  during  which  time  they  consolidated  60,000  tons  of 
road  metaL 
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A  motor  road  roller  of  the  3-wheeled  type  (Fig.  219).  operated 
by  gaaollae  or  denatured  alcohol.  Is  iiiade  In  five  eizea  at  tlie 
following  prices: 

Price  t.  o.  b. 
Size.  Factory 

T-tOB     12,250 

8-ton    2,300 

lO-ton    a.fiOO 

12.ton    2,660 

IB-ton    3,000 

The  10-ton  or  larger  alzea  will  baul  a  scarlfler,  srader  or  road 
plow. 

This  machine  has  a  trussed  frame  made  of  heavy  steel  plates, 
which  carries  the  engine,  thereby  ellmlnatlnK  a  great  defect 
found  In  steam  rollers,  that  of  making  the  boiler  act  aa  t&e 
frame. 

Some  of  the  advantages  over  the  steam  roller  claimed  for  this 
machine  by  the  manufacturers  are: 

No  smoke,  steam,  sparks  or  soot  blonlng  about. 

No  dally  water  supply  needed. 

No  dally  coal  supply  needed. 

No  nightly  banking  of  flres. 

No  time  lost  raising  steam. 

Llcenaad  engineer  not  necessary. 

No  laying  up  for  holler  repairs. 
The  great  disadvantage  Is  the  unreliability  of  all  gasoline 
engines.  However,  In  situations  where  coal  transportation  is 
eipenslve,  a  motor  roller  la  the  proper  machine  to  use,  as  it  has 
a  tank  capacity  for  10  to  20  hours'  fuel,  and  can  trail  a  tank 
wagon  carrying  a  month's  supplr. 
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WlM  Kop*.  The  flrst  wire  ropes  were  constructed  largely  of 
Iron  wire,  but  the  modern  nlre.  rope  Is  made  of  variously 
manipulated  and  treated  carbon  steela.    The  usual  clssBlflcattons 

Iron. 

Crucible  steel. 

Extra  strong  crucible  steel. 

Plow  steel. 

The  so-called  Iron  Is  a  mild  Besaomer  Or  Basle  steel  of  from 
60.0OD  to  100,000  lbs.  per  square  inch  tensile  strength;  the 
Crucible  Steel  laa  carbon  open  hearth  Bteel  of  from  IBO.OOO  to 
SOD.OOD  lbs.  per  square  Inch  tenalle  strength;  the  Extra  Strong 
Crucible  Steel  ranges  In  strength  from  200.000  to  240,000  lbs. 
per  square  Inch,  and  the  Plow  Steel  ranges  from  about  240,000 
lbs,  per  square  Inch  up. 

Up  to  May  1,  1909,  the  breaking  strengths  of  Wire  rope  man- 
ufactured In  the  United  States  were  based  upon  the  strength  of 
the  Individual  wires  in  the  rope,  but  since  that  time  all  manu- 
facturers have  adopted  strength  figures  compiled  from  results 
of  actual  teats. 

There  are  a  vast  number  of  arrangemeats  poaalble  Id  wire  rope 
construction,  but  the  usual  construction  Is  one  In  which  a  number 
Of  wires  are  built  up  on  a  hemp  core. 

Dlseoimts.  The  standard  discounts,  Dec.  1913,  were  4T%  and 
2ii%  from  list  for  galvanized,  and  BB'/o  and  2%%  for  the  bright 

nuursHinuoH,  KAm^AOE  om  BT&Hsixa  bove. 

six  strands  of  seven  wires  each  built  on  a 
hemp  core  make  what  Is  known  as  haulage  rope. 
Thla  Is  one  of  the  oldest  types  and  was  formerly 
largely  uaed  for  power  transmission,  but  now  Its 
uae  la  largely  conflaed  to  mines,  tor  slope  haulage 
systems  embodying  endless  and  tall  rope  applica- 
tions, on  coal  docks,  In  oil  well  drillings,  and. 
when  galvanised,  as  guys  for  derricks.  It  will 
stand  considerable  abrasion  and  rough  handling, 
but  is  BtilT,  and  ita  use,  therefore.  Is  limited. 
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PRICES    TRANSMISSION,    HAULAGE    OR    STANDING    ROPE. 

(Standard  StrengthB,  Adopted  May  1,  1910) 

6-StrandH^T  Wires  to  the  Strand — One  Hemp  Core 

SWEDES  IRON 
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CRUCIBLE  CAST  STEEL 


EXTRA  STRONG  CRUCIBLE  CAST  STEEL. 
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PLOW  STEEL. 


All  ropes  not  llgted  herein  and  composed  of  more  than  T  a 
then  19  wlrea  to  the  strand,  with  the  exception  o(  fixS,  t 
wire  list. 

Add  10  per  cent  to  list  prices  for  wire  center  or  galvanize 


STASDABD  KOISmni  SOFB. 

Six  strands  of  nineteen  wires  each  make  a 
hoisting  rope  which  haa  a.  wider  and  more  varied 
application  than  any  other  type.  It  combines 
both  llexiblllty  and  wearing  service  and  la  used  in 
mining  shafts,  for  operating  the  cages  and  eleva- 
tors, derricks,  coal  and  ore  handling  macbinea, 
logging,    dredges,   skip    hoists,   < 
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PRICES   STANDARD   HOISTING   ROPE. 

(Standard  StrengthB,  Adopted  May  1, 191D) 

S  Strands— IR  Wires  to  the  Straod-'One  Hemp  Core 
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CRUCIBLE  CAST   STBBL. 


BXTRA  STRONG  CRUCIBLE  CAST  STEEL. 
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MONITOR  PLOW  STEEL 

i         i       ^       i       -J       ^ 
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III 
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AH  ropes  not  listed  herein  Bjid  composed  of  strands  made  up  of 
more  than  19  and  less  th&n  ST  wires,  take  ST  wire  list. 

Add  10%  to  prices  for  wire  center  or  g-alvanized  rop«. 

"Where  the  requirements  are  severe,  we  racommend  Monitor 
rope.    It  is  the  atronsQst  and  moBt  elDclent  rope  produced. 

"It  1b  indispensable  for  heavy  dredgltis,  losiing,  stump  pulling, 
derricks,  coal  and  ore  bolstlnB  service." 


Eight  strands  of  nineteen  wires  each  make 

an  extra  flexible  rope  whose  application  is 
confined  to  a  somewhat  limited  field.  It  is 
used  on  derricks  and  in  similar  places  where 
sheaves  are  of  very  small  diameter,  and  in 
flexibility  Is  about  on  a.  par  with  the  6x3T 
construction,  dlfferlnB  only  in  the  fact  that 
It  1«  not  quite  as  strong,  owing  to  its  large 
hemp  center. 
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LIST   PRICKS    EXTRA   FLEXIBLE   STEEL   HOISTING   ROPE. 

Standard  StrengthB  Adopted  May  1,  1910. 

Eight  Stranda — 19  wires  to  the  Strand — One  Hemp  Core. 

CRUCIBLE  CAST  STEEL. 
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EXTRA  8TR0NQ  CRUCIBLE  CAST  STEEL. 


PLOW  STEEL. 
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MONITOR  PLOW  STEEL 
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galvanized  rope. 

mrEoiA^  rzaziBia  Homnro  bovb. 

sis  strands  of  thirty-seven  wires  each  make  a 
special  flexible  rope  vhlch  Is  largely  used  on 
electric  travel  cranes  and  for  large  dredge  ropes. 
It  permits  the  use  at  (airly  small  sheaves  and 
bends  over  them  easily.  This  rope  comee  In 
diameters  of  U-ln.  variation,  but  1b  much  better 
in  the  larger  size  than  the  extra  strong  on  strand 
account  of  the  smaller  hemp  core.  Hemp  Cor'e.' 
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LIST  PRICES  SPEX:iAL  FLEXIBLE  HOISTING  BOPBS 
(standard  Strengths.  Adopted  May  1,  l»l(l) 
Six  Strands— a?  Wires  to  the  Strand — One  Hemp  Cora       ^ 
CHUCIBLE   CAST    STEEL. 


|SS   |saS 

1I.9E  2O0 


££ 

P 


ROPE 
CRUCIBLE  CAST  STEEL — CODtlnued. 
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EXTRA  STRONG  CRUCIBLE  C 


PLOW  STEEL. 
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MONITOR  PLOW  STEEL. 
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n  37  wires  add 


Strandi  of  42  Wtrai 
Each  <292  WIrea  In 
All) — 7  Hemp  Cor«a. 


TIIABK  KOPB  OK  KUTD  BOFB. 

The  6x6x1  construction  Is  known  as  Uller 
rope  and  is  the  moat  flexible  rope  manufac- 
tured. Its  flret  applications  were  to  the 
steering  gear  of  boats,  but  Its  Breatest  ap- 
plication today  Is  for  hand  rope  on  ele- 
vators. This  Is  made  up  of  six  strands  of 
forty-two  wires  each  and  seven  bemp  cores 
and  cornea  In  diameters  of  A-ln.  variation. 


PRICES  TILLER   ROPE  OR  I 

It  Price  per  Foot — 
Crucible 
Cast  Steel 


>  ROPE 


Weight 

per  Foot 
Lbs. 


.09 


SOPE  EE7 

The  wires  are  Terr  flue.  Care  should  be  taken  not  to  «ub)ect 
It  to  much  abrasive  wear. 

It  Is  used  to  a  limited  extent  for  steering:  lines  on  yachts  and 
motor  boats.  Galvanised  Crucible  Cast  Steel  Tacht  Rope,  t 
strands,  19  wires  to  the  strand,  1  bemp  oore.  Is  preferred  by 
many  tor  motor  boats. 

%  and  H-ln.  diameter  Iron  Tiller  or  Hand  Rope  is  used  for 
starting  and  stopping  elevators.  This  rope  Is  also  called  Elevator 
Shipper  Rope, 

Tiller  Rope  of  tinned  or  Kalvanlzed  Iron  or  steel  Is  furnished 
It  required.    For  tbla  rope  add  10%  to  the  foregoinit  list  prIeeB. 

nk«.TVErat>  arxuro  xofb. 

Flattened  Strand  Ropes  are  uaed  for  .heavy  derricks,  hoists. 
etc.,  where  great  flexibility  and  long  lite  are  reaulred.  They  are 
made  In  a  variety  of  types  and  steels.  Those  with  an  odd  number 
of  oval  strands  are  particularly  difficult  to  splice.     The  best  type 


FlB-  25G. 

Is  that  composed  of  e  triangular  shaped  strands  of  wire,  each 
strand  made  up  of  12  large  outside  steel  wires,  1  large  triangular 
Inside  Iron  wire,  with  12  smaller  round  steel  wires  between. 
This  comes  In  the  various  Iron  and  steels,  but  we  give  pricei 
and  capacities  of  Monitor  plow  steel  rope  only. 
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PI-ATTENED   STBAND  ROPE 
Type  A — S  StrtindB,  28  wires  to  the  Strand,  One  Hemp  Core 
Type  B — 0  Strands,  2G  Wires  to  the  Htrand,  One  Hamp  Core 

Type  A Type  B 

J  so  10^  2        as  it^  -g  »« 

"..      "    I     li     I     g|l 
s^l    %  K     Ki    \    lit 


IS: 


I 


il.2       9.30 


Typo  C — B  StranflB,  9  'WlreB  to  the  Strand,  One  Hemp  Core 
Type  D — S  Strands,  8  Wires  to  the  Strand.  One  Hemp  Core 
Type  C Type  E) 
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standard  strengths  adopted  May  1,  1910. 
Eighteen  Btrands,  seven  wires  each,   one  hemp  core. 
N on- Spinning  Rope  la  necessary  In  "back-haul"  or  single  line 
errlcks,    In   shaft   sinklnB    and   mine   hoisting   where    the   bucket 
r  cage  swings  free.      That  of  the  best  type  is  composed  of  six 
trands   of  seven   wires  each,   laid   around  hemp  core  and  cov' 


Fig.  K6. 

Bred  with  an  outer  layer  of  twelve  strands  of  seven  wires  each, 
regular  lay.  It  Is  made  In  Swedes  Iron,  crucible  cast  steel,  extra 
strong  crucible  cast  steel,  and  plow  steel.  With  a  rope  of  this 
type  the  Vermont  Marble  Co.,  of  West  Rutland,  Vt.,  hoisted  a 
large  block  of  marble,  hanging  free,  360  ft.  without  its  making 
a  half  turn.      <Flg.  2E6.) 
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EXTRA  STRONG  CRUCIBLE  CAST  STEEL 
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PLOW  STEEL 
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flat  rope  stranda  of  alternate  i 
crucllile  Bteel  placed  side 
by  Bide  and  sewed  to- 
gether mlth  soft  Swedish 
Iron  or  Bteel  wire.  This 
sewing  wire,  being  softer 
than  the  steel  strands. 
acts  as  a  cushion  and 
wears  out  much  faster 
than   the   strands   them- 


1   left   lay.    usuallii   of 


!asily    I 


paired.   As  a  large  reel  If 


Fig.   257.     Flat   Wire   Rope    Mad*  of 


V,  INCH  THICK 

Widtrt 

ThlckncBS 

Id  laches 

Weight  per           Stress*       Working  T^ad 

%Xl 

B.90 

89                     13 

III 
4'.00 

72                     lU^ 

SO               g:eo 

ih 

S.30 

s:38 

\t          IS 

86                       B.26 
«    INCH  THICK 

11 

I           'f 

2.60 

'        38                       6.6 

%X2%  1.86  28  4  .13t£ 

%x2  1.18     ,  18  Z.fi  .13H 

llDless  order  distinctly  speclfles  to  the  contraryi  the  rule  for 
thickness  applies  to  size  of  strand  before  sewing. 

Wire  rope  Is  as  flexible  as  new  manlla  or  hemp  rope  of  tho 
same  strength,  and  when  used  as  hauling,  hoisting  or  standing 
rope  is  generally  more  durable.  The  working  load  for  hoisting 
and  haulage  ropes  should  be  about  "4  the  breaking  strength; 
standing  rope  about  M, ;  in  shafts  and  elevators  from  1/7  to  1/10. 

Use  the  largest  drums  and  pulleys  possible,  and  have  them 
truly  aligned  with  the  rope.  To  increase  the  capacity  of  hoisting 
rope  increase  the  load  but  not  the  speed,  as  the  wear  Increases 
with  the  latter.  Do  not  " fatigue"  the  rope  unnecesearily  by 
repealed  shocks.  A  wire  rope  should  be  discarded  by  the  time 
halt  the  diameter  of  the  outside  wire   <s  worn  away. 

Oalvanized  ropes  have  about  10  per  cent  less  strength  than  un- 
galvaniied,  and  the  latter  may  be  protecled  from  the  weather 
by  the  use  of  one  of  the  many  oil,  tar  or  grease  mixtures. 

In  wire  rope  the  outer  fibres  of  each  wire  going  round  the 
sheaves  are  In  tension,  and  the  Inner  wires  are  In  compression 
with  a  neutral  point  within  the  circumference  of  the  rope.  Aa 
the  rope  goes  round  the  drum  or  sheave  the  result  of  these 
dllferential  stresses  is  to  produce  a  crawling  or  creeping  or 
sliding  of  the  wire  upon  each  rope.  It  therefore  follows  that 
when  thoroughly  greased  the  life  of  wire  rope  will  be  very 
greatly  increased,  tn  Engineering  A  Mining  Journal  it  is  reported 
that  the  same  kind  of  rope  well  oiled  made  S8S,000  turns  over 
24"  pulley  before  breaking,  as  against  TE,OOD  turns  when  not 
oiled;  a  dllterence  in  favor  of  oiling  of  over  600  per  cent.  In 
mine  work  when  a  rope  Is  coated  with  cable  compound  once  a 
week  B  steel  wire  rope  of  beat  grade  m"  in  diameter  with  an 
ultimate  strength  of  about  100  tons  will  last  from  1  to  lU  yeara. 
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To  prevent  klnkingr.  the  cage  should  be  lowered  to  the  bottom  of 
the  shaft  and  the  rope  removed,  being  allowed  to  hang  loose 
to  uncoil. 

In  the  Rookery  Building,  Chicago,  44  Swedish  Iron  hoisting 
cables,  %"  diameter,  of  alx  strands  ol  nineteen  wires  each,  four 
cables  to  an  elevator,  have  been  running  twelve  years,  without 
replacement.  They  are  lubricated  twice  a  year  and  carefully'  In- 
spected each  month.  The  hand  rope  in  the  same  elevators,  how- 
ever, wears  out  very  rapidly  on  account  of  the  abrasion  caused 
by  the  eye  holes. 
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The  life  of  street  railway  cable  'la  likely  to  range  from  60  to 
116,000  miles  where  the  cable  itself  is  between  16,000  and  33,000 
feet  long.  The  average  of  12  cables  of  which  we  have  record  la 
74.017  miles. 

A  cable  used  on  a  Lidgerwood  Unloader  Plow  on  the  Panama 
Canal  work  was  Installed  April  12.  1909.  and  was  first  broken 
May  6,  1910.  In  the  thirteen  months  it  unloaded  1,630  nlneteen- 
car  trains  of  spoil  from  Culebra.  This  Is  a  record,  as  the  pull 
on  these  cables  ranges  from  SO  to  136  tons.  The  life  of  the  cable 
on  this  work  averages  from  360  to  600  trains.  After  breaking, 
the  cables  are  spliced  and  used  again. 

The  principal  causes  of  destruction  of  wire  ropes  are: 

(a)  The  wearing  of  the  outer  surface  of  the  outside  wires. 

(b)  The  fatigue  of  the  steel  where  the  rope  la  worked  over 
stnall  pulleys. 

As  an  example  of  the  first  case,  the  cable  on  cable  tramways 
Is  worn  by  the  grips;  therefore,  uae  a  stiff  cable  with  large  wires; 
as  an  example  of  the  second  case,  ropes  used  over  amall  blocks 
break  frequently;  therefore,  use  a  rope  with  small  wires.  The 
strength  of  a  wire  rope  Is  about  10  per  cent  less  than  the  sum  of 
the  strengths  of  the  wires  composing  the  rope. 

A  wire  rope-way  was  constructed  for  the  Plimosa^  Line  con- 
sisting of  an  endless  rope  20.230  feet  long  supported  at  Intervals 
of  from  104  to  1,036  feet  on  notch  sheaves.  "After  the  rope  had 
been  running  about  two  years  the  splices  commenced  to  give 
way  at  the  points  where  the  two  cable  strands  are  inserted  Into 
the  rope  to  take  the  place  of  the  hemp  heart.     •     •     •     wben 
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new  rope  Is  spliced  with  old  the  new  strands  atand  out  somewhat 
more  than  the  old  ones  and  the  wear  is  very  rapid.  *  *  ■  A 
flexible  wire  rope  (19  wires  to  the  strand)  can  be  spliced  so 
that  there  will  be  little  difference  In  the  wear;  hut.  In  a  rope  of 
seven-wire  strands  made  out  of  plow  eteel,  at  the  point  Just 
above  and  below  where  the  two  steel  strands  are  inserted  Into 
the  core  and  take  the  place  of  the  hemp  heart,  there  is  a  spot 
(about  an  Inch  In  length)  where  the  rope  Is  seven  strands  Instead 
of  six  on  the  circumference.  This  makes  the  diameter  greater 
and  Increases  the  wear  on  the  splice.  *  *  *  In  a  flexible  rope 
the  strands  can  be  set  together  with  a  mallet  so  that  the  splice 
cannot  be  noticed." 


and  better  splice  can  be  put  In  a  wire  rope  than  In  any  other  kind 
of  rope,  for  the  simple  reason  that  It  Is  made  with  a  view  to  this 
purpose.  It  has  the  desired  number  of  strands  and  a  hemp  core 
which  provides  a  place  for  fastening  the  ends.  It  is  a  plain, 
simple  process,   and  but   the  work   of  an  hour   for  any   one  to 

To  Ott  the  ^Htstli  Of  tha  Bope  to  Be  VpUoed  SnOIeii, 

In  moat  cases  the  ropes  can  be  applied  endless,  and  In  such 
cases  the  ropes  can  be  forwarded  spliced  ready  to  go  on.  Bopes 
ready  spliced  can  be  procured  by  giving  the  exact  distance  from 
center  to  center  of  shaft,  and  thd  exact  diameters  of  the  wheels 
on  which  the  rope  Is  to  run.     This  measure  can  be  got  best  by 

center  to  center  of  shaft  and  carefully  measuring  the  wire. 

In  cases  where  the  endless  rope  cannot  be  put  on,  the  rope  has 
to  bo  put  around  the  sheaves,  hove  taut  by  pulley  blocks,  and 
the  splice  made  on  the  spot.     See  Fig.  1  In  diagram  of  splices. 

Tha  ir«ae*«arr  Tools.  A  hammer  and  sharp  cold  chisel  for 
cutting  the  ends  of  strands;  a  steel  point  or  marlln  spike  for 
opening  strands;  two  slings  of  tarred  rope  with  sticks  for  un> 
twisting  rope:  a  pocket  knife  for  cutting  the  hemp  core;  e. 
ifooden  mallet  and  block. 

HtM.  Put  the  rope  around  the  sheaves,  and  heave  It  tight 
with  block  and  fall.-  (See  Fig.  I.)  The  blocks  should  be  hitched 
far  enough  apart  so  as  to  give  room  between  to  make  a  2D-ft. 
splice.  A  small  clamp  may  be  used  to  prevent  the  lasblng 
from  slipping  on  the  rope  where  the  blocks  are  hitched.  (See 
Fig.  1.)  Next,  see  that  the  ropes  overlap  about  20  feet;  about 
ten  feet  each  way  from  the  center,  as  shown  by  the  arrow  lines 
In  Tig'  1-  Next  mark  the  center  on  both  ropes  with  a  piece  of 
clialk.  or  by  tying  on  a  small  string.  Now  proceed  to  put  in  the 
splice,  with  the  blocks  remaining  taut  when  It  Is  necessary;  but 
the  better  way  Is  to  remove  the  blocks,  throw  oil  the  rope  from 
the  sheaves,  let  it  hang  loose  on  the  shafts,  and  proceed  with 
th«  splice  on  the  ground  or  floor,  or  scaffold,  as  the  case  may  be. 

*  Abstracted  from  catalogue  of  Brodeflck  &  Bascom  Bope  Co. 
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■•oond.  Unlay  the  strands  of  both  enfla  of  the  rope  for  a  dis- 
tance of  ten  feeteacti.  or  to  the  center  mark,  as  shown  In  Fig.  2. 
Next,  cut  ott  the  hemp  cores  close  up,  as  shown  In  Fig,  B,  and 
bring  the  bunches  of  strands  together  so  that  the  opposite 
stranda   will    interlock  regularly  with   each   other.      (See  Fig.    3.) 

Thizd.  Unlay  any  strand.  A,  and  follow  up  with  strand  1  Of 
the  other  end,  laying  It  tightly  In  open  groove  made  by  unwind- 
ing A,  make  twist  of  the  strand  agree  exactly  with  the  twist  of 
the  open  groove.  Proceed  with  this  until  all  hut  twelve  Inches 
of  1  are  laid  In,  or  till  A  has  become  ten  feet  long.  Next,  cut  off 
A,  leaving  an  end  about  twelve  Inches  long. 

Fonith.  Unlay  a  strand,  4,  of  the  opposite  end,  and  follow 
with   strand   D,   laying  It  into   the  open  groove   as   before,   and 


«^ 


Fig.  Z5S, 
treating  this  precisely  as  In  the  first  case.  (See  Fig.  3)  Next, 
pursue  the  same  course  with  B  and  2,  stopping  four  feet  short 
of  the  first  set.  Next,  with  6  and  E,  stopping  as  before;  then 
with  C  and  8;  and  lastly  with  8  and  F.  The  strands  are  now 
ail  laid  in  with  the  ends  four  feet  apart,  as  shown  In  Pig.  4. 

nftli  and  i;aat.  The  ends  must  now  be  secured  without  enlarg- 
ing the  diameter  of  the  rope.  Take  two  rope  slings  or  twisters 
(see  Fig.  6)  and  fasten  them  to  the  rope  as  shown  in  Fig.  6: 
twist  them  In  opposite  directions,  thus  opening  the  lay  o(  thu 
rope.  (See  Fig.  S.)  Next,  with  a  knife,  cut  the  hemp  core  about 
twelve  Inches  on  each  side.  Now  straighten  the  ends,  and  slip 
them  Into  the  place  occupied  by  the  core;  then  twist  the  slings 
back,  cloaing  up  the  rope,  taking  out  any  slight  ineciuality  with 
a  wooden  mallet.  Next,  shift  the  Bllngs.  and  repeat  the  operation 
at  the  other  five  places,  and  the  splice  Is  made. 

If  the  rope  becomes  slack.  In  time,  and  runs  too  loose,  a  pieoa 


can  be  cut  out  nod  the  rope  tightened  up.  This  will  require  a 
piece  of  rope  about  10  teet  Ions  and  two  splices,  one  splice  to 
put  on  the  piece  of  rope,  and -the  other  splice  to  Join  the  two 
ends  tOKether, 

COST  FOR  LABOR  OF  SPLICINQ  ROPE  TO  MAKE  ENDLBSa 


Diameter  of 
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3.S0 
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4.60 

The  above  charge  to  be  In 
making  splice.     These  prices 

addition  to  the  ex 
apply   only  on  wl 

ra  rope 
e  rope 

used  In 
spliced 

at  the  works  of  tbe  manufacture 


Manila  and  sisal  rope  are  usually  classed  as  "regular"  rope  or 
rope  having  three  strands,  four  strand  rope,  bolt  rope  or  espe- 
cially selected  long  yarns  and  transmission  rope  which  Is  of 
yam  selected  and  woven  with  great  care.  The  prices  are  com- 
puted from  a  "base"  which  varies  with  the  seaaon  and  according 
to  the  condition  of  the  trade;  this  base  averages  S  cents  per  lb. 
The  table  below  gives  the  standard  sizes,  weights,  etc. 
MANILA   ROPE 

Weight  strain 

of  200 
size  In  Paths. 

Manila 


,h'd 


Slz«_ 


22 


.Manila 


820 

1,000 


Length  of 
Manila  Rope 
In  One  Pound 
SSft. 


1ft. 


234 

l-Ml 

270 

;.B0O 

324 

bIsoo 

604 

;500 

676 

.'ooo 

810 

.400 

.000 

.080 

,29e 

looo 

.612 

.000 

,784 

,000 

,000 

;S04 

.000 

,6»0 

,000 

,015 

Isoo 

,000 
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Slsal  rope  haji  approximately  the  same  weight  aa   Manila. 
Manila  about  2G  per  cent  stronger  Chan  alsal. 
Hawser  laid  rop«  wetghB  about  one-sixth  leaa  tban  3  strand. 
The  prices  ot  rope  are  elb  toUows: 


Pour  Strand  Monllo,  H  In. 
Manila  Bolt  Rope,  ic  over 
Toning  Hawsers,  up  to  18- 
Tarred  Slsal  Lath  Yarn,  c< 


X  and  under,  lo  o 


^nd  Lines,  Ic  above  base. 
Jute  Rope  (unolled) 


Fodder  Yarn.  24  and  2 
Ic  above  base. 


y  length,  base. 

>!.,  i^c  above 


TABLE  14S— MANILA  TRANSMISSION  ROPE. 
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Mr.  Oeorge  J.  Blabop  In  1B97  made  Bome  racords  to  determine 
the  111^  of  manlla  rope  in  pile  drivlnx.  The  drum  of  the  engine 
end  the  sheave  on  the  top  of  the  leade  were  14"  In  diameter.  The 
■heave  at  the  front  of  the  pile  driver  was  10'.  The  hammer 
wetRhed  10,000  Iba.  The  rope  waa  of  three  different  makes  of  IH' 
diameter.  Common  manlla  three-ply  rope  made  the  beat  showing. 
The  length  of  rope  was  lit',  and  Its  weight  ranged  from  74  to 
>f  IbB,;  average  8G  IbH.,  or  nearly  0.7  lbs.  per  foot.  The  price 
of  the  rope  was  tn  cents  per  lb.,  or  t6.SS  per  averoce  rope.  Ten 
ropes  were  used  up  In  driving  l,3tG  piles  to  an  average  penetra- 
tion of  SO';  hence,  each  rope  averaged  1311  pllee  at  a  cost  of 
4  cents  per  pile  per  rope.  However.  S  ropes  averaged  only  101 
piles  each,  and  G  averaged  168  piles  each. 

The  Plymouth  Cordage  Company  in  1010-11  conducted  a  series 
of  teats  on  various  bronils  of  rope  to  determine  the  extent  to 
which  manlla  rope  might  vary  In  quality.  An  average  Plymouth 
cordage  sample  was  used  as  a  standard  and  from  this  the  varia- 
tions plus  or  minus,  in  slxe,  weight  and  strength  were  plotted 
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on   the   accompanying   diagram.     Twenty- two    samples   of   ropn 

nominally  3  Ins.  In  circumference,  ma'de  by  various  monufao- 
turors.  wore  tested.  The  strongest  rops  failed  Under  a  load  of 
B.OlO  lbs.,  while  the  weakest  was  able  to  stand  only  4,94S  Iba. 
Glancing  at  the  table  It  will  be  seen  that  In  several  casea  wher« 
the  else  curve  shows  a  decided  rise  the  weight  curve  dips.     It 


^ 
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would  ba  natural  to  suppose  that  the  weight  would  Increase  cor- 
reapondlngly  with  the  alse.  but  this  does  not  seem  to  be  the  case 
ahd  muBt  Indicate  that  some  brands  arc  more  loosely  twisted 
than  others.  As  will  be  noticed  the  weights  vary  between  minus 
9.81%  BQd  plus  20%  and  the  table  shows  that  so-called  3  In.  rope 
Is  not  always  3  Ins.  In  drcunference. 
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SAND  BLAST  MAOHINES 


A  portable  sand  blast  machine,  20  Ins.  diameter,  63  Ins.  total 
height,  fitted  trlth  water  trap  and  pressure  gauge,  helmet  to  pro- 
tect operator,  nozzle  holder  and  H%x6  Ins.,  hard  Iron  noizlea, 
costs  about  tlSO.     A  machine  of  this  kind  may  1>6  used  for  many 

flnlsh   concrete   surfaces.      A    I 
hose  connection  Is  regularlr  I 
nished   with    the  machine,   but.   s.  ,-, 
l-l».  sand  blast  hose,  costlnK  about  *n~ 
fl  per  ft.,  would  facilitate  opera- 
tions.   To  furnish  air  at  GO  to  60 
lbs.  pressure  would  require  a 
pressor  having  a  capacity  of  ISO 
cubic  feet  of  free  air  per  minute,     Fig.  MO.    Portable  Sand  Blart. 
which  would  be  a  10x10x10  steam 

driven  machine.    Two  to  three  feet  of  surface  may  be  cleaned  per 
fnlnute. 

At  the  United  States  Naval  Station.  Key  West,  Flo.,  steel  sheds 
were  cleaned  and  painted  by  compressed  air.  These  sheda  were 
used  to  store  coal  and  the  action  of  heat  and  the  Impurities  In 
the  coal,  combined  with  the  salt  water  used  for  eitlnguiahlng 
spontaneous  combustion  flres,  rapidly  corroded  the  steel  and  ne- 
oessitated  a  thorough  cleaning  and  painting  every  time  the  sheds 
were  emptied.  The  following  outBt  was  purchased  and  «o*t 
12,090: 

1  horizontal  gasoline  engine,  about  SO  H.  P. 

1  air  compressor,  capacity  ahout  90  (t.  of  free  air  per  mln.  com- 
pressed to  a  pressure  of  SO  lbs.  par  sq.  In.  In  one  stage,  belt 

connected  to  engine. 

1  rotary  circulating  pump,  belt  connected  to  engine. 

1  galvanized  steel  water  tank. 

1  air  receiver.  IBx54  Ins. 

(The  above  apparatus  was  all  mounted  on  steel  frame  wagon 
with  wooden  housing.) 

S  sand  blast  machines,  capacity  £  cubic  feet  of  sand  each. 

i  paint  spraying  machines,  one  a  hand  machine  of  %  gal.  ca- 
pacity for  one  operator,  the  other  of  ID  gala,  capacity  for 


400  lln.  ft.  of  pneumatic  hose  for  painting  machines. 
100  lln.  ft.  of  air  and  paint  hose  for  palntTnp  machines. 

t  khaki  helmets,  wfth  mica-covered  openrngs  for  the  e: 
iOO  Hn.  ft.  of  2-ln.  galvanized  Iron  pipe. 


Cleaning  by  hand  cost  Over  4  cents 
coat  per  day  of  cleaning  by  machine  li 


BAND  BI.A6T  UACHINES  B71 

1  enslce  tender I  3.04 

1  belper  (In  charge  of  the  work  and  tentHne  machines) 2.H 

2  laborera  on  machines  at  fl.TS  each S.it 

1  laborer  drying  sand,  nillns  machines,  etc l.TS 

ToUl »10,68 

9.000  square  feet  of  surface  were  cleaned  at  a  cost  for  labor 
of  197.68  and  for  saaollne  of  116.16.  or  at  the  rate  of  less  than 
m  cents  per  aauare  foot;  9,000  square  feet  of  surface  were 
painted  at  a  coat  for  labor  of  t^S.IO  and  for  Baaollne  of  fS.BO, 
or  at  the  rate  of  %  cent  per  square  foot.  The  interest,  deprecia- 
tion and  repairs  to  plant  would  add  an  Inconsiderable  amount  to 
tbts. 
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SAWMILLS 


A  light  welirht  medium  Blzed  portable  roll!  with  standard 
equipment,  Including  variable  friction  feed,  cable  drive,  mud 
Bllls^  eelf-oihng  and  Beir-allgnlng  mandrel  boxes,  binding  pulley 
and  frame  for  drive  belt,  2  cant  bookB,  monkey  wrencb,  oil  can 
and  belt  punch.    Fig.  !ei. 


Fig.  261.    EcllPM  No.  01  Saw  MIIL 
SPECIFICATIONS 

Will  awing  GS  In.  saw. 

Husk,  4  ft.  1  In.  z  E  ft.  11  in.  long. 

Mandrel,  2^  In,  dlam..  72  In.  long. 

Mandrel  pulley.  H  In.  dlam..  10  In.  face. 

CarrlageB  built  In  Btandard  lengths.  20,  2E  and  SO  ft 

Knees,  open,  S8  In. 

Feed,  u  In.  to  2v  In.  to  each  revolution  of  saw. 

Capacity,  with  if  H,  P,  engine,  3,000  to  5,000  feet  per  day. 

Price  with  20  ft.  carriage,  £6  ft.  ways,  f.  o.  b.  N.  T.  (not  In- 
cluding saw)   t2»S.0O 

'       I,  as  paper  wheel  tllllngB,  saw  guide  Jaws, 


iog  8 
Irdhi 


d  head  block  with  dogB 18. 

eooi  receder  and  gauge  roll 40. 

Longer  carriage,  per  foot 

Axles  and  wheels  for  log  carriage. 

Weight,  net.   E,ai6  1 


An  extra  strong  portable   mill   with   standard  equlpmenL 

SPEC  IFICAT  IONS 
'Will  Bwtng  62  In.  saw. 


Mandrel,  3x1  S  in. 
Mandrel  pulley,  24x12  In. 
Carriage  lengths,  20,  2B  and  30  ft. 
Feed,  14  to  4  In. 
Knees,  open,  44  In- 
capacity with  20  H.  F,  engine,  G,000  ti 
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SAW  M1L1.8  GTS 

Price  with  20  ft.  cnrrlaBe.  EG  ft.  ways,  f.  o.  b.  N.  Y.  <not  In- 

ClUdlOS  saw) tS13.00 

NecesBary  extras  tor  renewals 11.00 

Third  bead  block  and  doge 10.00 

Foot  receder  and  sauge  roll lO.OO 

Longer  carriase,  per  foot 4.00 

Taper  movements  od  head  blocks,  each S.60 

Weight,  net,  T.OSS  lbs. 

Weteht,  boxed.  S,S8G  lbs. 

Cubfc  feet  space,  boxed,  400  cu.  ft. 

Inserted  tooth  saws.  54  in |  90.00 

Inserted  tooth  saws,  &6  In 100.00 

Fig.    962    Illustrates    a    well-known    type    of   rip    saw    which 
comes  In  various  sixes  as  per  speolOcatlans. 


rig.  202.    Wood   Frame    Rip   Saw. 


SPECIFICATIONS. 

These  machines  have  hardwood  frames,  well  seasoned,  careful!]' 
mortised  and  flrmly  bolted  together. 

Tlie  Top  Is  made  of  narrow  strips  of  different  wood  glued 
together,  being  fastened  to  cross  glrta  cannot  warp  or  split,  and 
Is  raised  or  lowered  by  crank  and  screw  at  front  and  locked  la 
place  by  flnger  wheels  at  side,  heavy  hinges  being  used  at  the 
rear  of  the  machine. 

The  Saw  Arhor  Is  of  the  cone  bushing,  self-otltng  type,  having 
connected  babbitted  boxes  with  the  pulleys  placed  on  the  outside 
unless  ordered  otherwise. 

A  Sfnar*  Blpplng  Sang*  Is  furnished  and  one  14"  saw,  which 
extends  from  2  to  SU'  above  table,  according  to  machine  ordered. 

A  Baral  Xlp  Oanga  In  place  of  the  regular  rip  gauge  can  be 
fumlsbed  when  so  ordered,  at  a  slight  additional  cost. 
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SAWS—POBTABUS 


A  Btnalt  portable  circular  saw,  mounted  upon  a  durable  frai 
costs  -112.00,  and  may  ba  run  by  a  Qne-cyllndsr  farm  eng 
costlnff  about  ITS, 00.  These  sbwb  are  Invaluable  where  tbe  O 
structlon  of  wood  frame  bulldlnss  Is  concerned  as  well  as  ba 
In  constant  demand  by  tbe  termer  lor  um  about  bis  place. 
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SCALES 

Counter  scoop  scales  welghinK  up  to  E  lbs.  cost  from  t'i  to  fS. 
VorWbU  Platform  SoalMr  adapted  to  the  welKhlng  of  all  kinds 
of  general  merchandise. 

Capacity,    lbs 400xy  SOOiW  I6OO1IA  2B00x% 

BIze  of  platform,  inches.  16x22  lTx2i  2Ix2S  26x3^ 

Weight,  approx.  pounds,  126  2O0  300  400 

Price  without  wheels...  113.00  120,00  130.00  I48.O0 

Price  with  wheels 16,00  22.00  33,00  61.00 

Wheelbarrow  scales,  With  ruiw  on^oth  sides  for  wheelbarrows 
and  hand  trucks. 

Capacity,  DDundB 1,000  l.SOO  2.000  S.COO 

Platform,  Inches 42j30  42x30  44x3B  46x38 

Price  without  wheels. . .  {12.00  (43.00  |4».00  t«S.OO 

Price  with  quick  weigher  86.00             

Price  with  wheels 45.00  61.00  80.00  76,00 

Price  with  quick  weigher  88,00              ....  .... 

A.  BMal  Pltlssa  Wkfon  Soal*  which  can  be  easily  moved. at  a 
cost  of  120  to  130,  complete  with  frame  and  scale  costs  as 
follows: 

4  ton.  weight  1,400  lbs.      Price 1100,00 

5  ton,  weight  1,500  lbs.      Price 110.00 

Standard  wagon  and  stock  scales  without  timber  or  foundation 

Capacity,  tons 3  6  10  15  20 

Size  of  platform  feet...     14x8  I4iS  Igxg  22x7  22x7 

Price    180.00      1100.00     1120.00     1210.00     1260.00 

A.  OAT  Boala  of  10  tons  capacity,  with  a,  platform  4'  fl"x8', 
COstB.  Without  platform,  framing,  or  material  for  pit,  1160.  The 
frames  take  about  1,000  feet  B.  M.  of  lumber  and  coat  erected 
about  146,  The  foundation.  Including  the  boxing  of  the  pit,  will - 
cost  from  (76  to  1100. 

A  BMaljrara  at  Walghm mater's  Bmui  with  a  capacity  of  2,000 
lbs,,  beam  7'  10"  long,  weighing  127  Iba.,  oosU  12S. 


Capaoltr.  tons 2  3  E  6 

Slie  of  platform E'xaO"  S'xlO"  S'lSO"  la'xSO" 

Weight,  lbs T50  T80  9O0  1,EOO 

Price    172.90  180.00  J88.00  HSO.OO 

Wooden  parts  for  2  and  3  ton  scales  tZ8  extra.  For  double 
beam  add   tE. 

OoBt  of  Trftok  BoalM.*  On  the  New  York  Central  a  lOO-ton 
track  scale,  42  ft.  long,  coat  as  follows,  in  1902: 

Scales  and  materials .11,780.00 

lAbor 840.00 

Total    12.400.00 

8.T  tons  rails  (relayers),  at  820 174.00 


UlBCellaneoua  material 160.00 

Labor  laying  track,  etc 70.60 

Qrand  total |2,S03.00 

No  piles  were  used  In  foundation. 

The  cost   of   BO. ton   track  scales,   42   ft.   long,   on   the  Northern 
Pacific,  In  1S99.  averaged  as  follows: 


Labor  (»175  to  |300) 

Total    |i 

The  cost  of  80-ton  track  scales,  50  ft.  long.  In   1906,  - 


Total    . 
•  Hand  Book  of  Coal  Data,  by  H,  P.  Gillette. 
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SCABIFIEBS 


A  scarifier  Hliutrated  In  Fig.  S84,  which  can  be  pulled  b^  ft 
lO-ton  roller,  and  whose  depth  of  looaening:  can  be  regulated 
by  the  man  In  charge  while  In  operation,  costs  fSOO. 


Another  type  or  acarlfler,  bulit  on  the  same  general  lines  as  a 
road  machine,  Is  shown  In  Fig.  285.  This  machine  has  13  teetli, 
IxZ  Ins.z20  Ins.  long,  with  a  cutting  depth  below  frame  of  9  Ins. 
The  extreme  width  of  out  la  4  ft,  S  in.    The  machine  Is  reversible 


Fig.  Z6S.     New  8carlfler. 

and  Is  IS  ft.  SH   Ins,  long,  axle  to  axle,  weighs  2,900  lbs,,  and 
costs  MOO,  f.  o.  b.  New  York  state. 

One  of  these  machines  was  recently  tried  out  on  a  hard  ce- 
mented macadam  pavement.  Previous  to  the  use  of  the  scarifler, 
the  work  of  ripping  up  the  pavement  was  done  by  hand  at  the 
following  cost: 


30  ni«n  with  pickB  at  12.00  per  Hay 110.00 

Sharpening  SO  picks  at  10c S.OO 

Foreman    S.OO 

Cost  per  day  (or  170  ft.  of  road  1«  ft  wl«e (61.00 

Cost  per  mile tl.SS&OO 

The  cost  by  machine  was  as  follows: 

Operator  on   machine    I  2.G0 

Sharpening  picks S.GO 

Bolter  operator S.OO 

Fuel,  etc 2.00 

Rent  of  roller 10,00 

Cost  per  day  for  1818  ft.  of  road  IS  ft.  wide 120.00 

Coat  p«r  mU«  IGT.OO 


BOBAFEKS 

(See  Grading  Machines,  page  335.) 
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Weight,  Lbs. 


I  In  permanent  plants  should  be  made  of  the  beat  steel. 
steel  screen  of  S-in-  plate,  after  handling  10,000  to 
rds  of  crushed  trap  rock,  was  reduced  to  U  Inch  at  the 
;re  the  chute  delivered  It.  The  holes  had  been  enlarged 
inches  to  1||  Inches,  and  from  ZU  inches  to  2%  Inches. 
I  rolled  manganese  steel  plate  screen  replaced  the  first 
nd  after  haodllng  10,000  cubic  yards  showed  no  appre- 
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SKIPS  SIMILAR 

TO  FIGURE  see. 

I.lated 

Weight 

Material 

Capacity 

Size                  (Lbs.) 

Wood 

1  cu.  yd.                 B 

x5'x  4"                  660 

Wood 

2  eu.  yda.               t 

le-x  8-                  7B0 

r^m-      t 

iS'i  0"                  tiOD 

Steel 

XS'I   2-                  700 

Steel 

2  ou.  yda.               a 

x7'I  6"                  760 

Steel 

3  cu.  yda.               7 

jiS-x  8"                  800 

FiB.  2B6. 

SKIPS  SIMILAR  TO  FIGURE  2(7. 

Dated  Capacity  Weight 

Material       (Cu.  yds.)                  Size  <Lba.) 

Steal                      1                       V     i6'il8'  725 

Steel                      Hi                   4'e"xe'xl8"  860 

Steel                      3                       6'     xt'x2S''  l.SBO 

Steel                  ,   3                       S'     x7'i24"  1,700 


Fig.  S67. 

SKIP  WITH  BAIL  AND  CLOSING  FRONT. 

Listed  WelBht 

Capacity  (Lbs.)  Price 

4  ou.  yds.  !,B00  1190.00 

681 


Cable 
Grips 
126.00 


t-tb.    to    I«-tt>.    nlctit.    TK    cents   per  IIl:    stiOclns   nd   drilUiiK 
V  14MIK  pattern.  3  to  4U   lbs-   ]•  eenta  ptr  lb.;  S  to  14 
,   1%    cmU   per   lb.:   ■tone  aledciia,    1*   to   14    lb&.    7M    onta 


RIVBTINO  lUHMERS  (PLAIN  KTE). 
Welffbt,  Each  Price,  Each         Pi 


SMrar  BBfldna'  Mania.  Net  prices  for  mauls  for  sewer  build- 
ers, etc.,  with  selected  hickory  handles  and  IroD  bound  head, 
range  from  11.40  each  for  txS  and  6i9-in.  sizes  to  tl-EO  each  for 
lit,  (ItO  for  TxlO  and  tl.TO  tor  SxlO-ln. 


1  Blacksmiths'  sledKe-      '  Striking  hammer. 
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SPBINKLER8 


PLATFORM  8PHINO  GEAR  SPRINKLINQ  WAOONS. 

Capacity  (Oale.)  Weight  (Lba.)  Price 

EOO  2.(00  1300.00 

eoO  2,760  326.00 

1.000  S,300  S60.0D 

Cut  under  reach  sear. 

Capacity  (Oals.)  Weight  (Lbs.)  Price 

BOO  2.760  t26t.00 

All  Of  the  abov«  Otted  wltb  4-lnch  tire*.    Add  |12,00  tor  «"  tires. 

The  above  wagon  fitted  with  a  tank  pump,  ooe  piece  o(  hose 

15  feet  long  and' one  piece  of  hoee  12U  feet  long  costa  t^G  extra. 

A  steel  tanli  holding  12  barrels  mounted  on  a  steel  wheel  trucic 

lltted   wltb    traction   engine   tongue   and   horse   tongue   coats    |06. 

The  same  tank  unmounted  for  use  on  a  farm  wagon  coatH  IG7.G0. 


FIB-  ess. 

A  brake  for  the  outfit  costs  tfi.  A  single  cylinder  auction  pump 
with  hoae  and  strainer  for  the  tank  coata  $13.  and  a  perforated 
pipe  sprinkling  attachment  t36. 

A  000  gallon  tank-wagon  for  carrying  tar,  oil  or  asphalt  road 
binding  material  fully  equipped  with  driver's  seat,  pole  and  whlf- 
fle-tree  coats  1400.  E^iuipped  with  Ore  box  tor  keeping  c 
warm,  1600. 

S83 
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A  sprinkler  with  wheels  fitted  with  S-lnch  tires  and  havliiK 
the  rear  axle  longer  than  the  front,  so  that  the  wheels  overlap, 
resulting  In  a  rolled  surface  of  14  Inches  on  either  side,  costs 
1380. 

A  one-horso  sprinkler  cart  <F!g.  2B9)  holding  IBO  gallons  and 
weighing  7S0  lbs.,  coats  t90. 

An  Improved  road  otier  with  a  seat  for  the  operator  In  the  rear 
of  the  wagon,  where  he  fa  best  able  to  observe  and  control  the 
supply  of  oil,  complete  with  6-lnch  tires,  steel  tank,  etc.,  holding 


Fig.  SM. 

eoo  gallona,  costs  t3B0:  It  fitted  wHb  stoam  colls,  9315,  and  if 
fitted  with  heating  furnace,  which  is  necessary  when  spraadlns 
heavy  oils.  KOO. 

An  oil  sprinkler  and  distributor  for  surface  oiling  of  roads 
and  distributing  bituminous  binder  consists  ot  two  horliontal 
cylindrical  tanks  with  ducts  leading  to  them  from  the  tank 
wagon,  and  with  a  seat,  and  flow  regulating  levers.  This  can  be 
attached  very  easily  to  any  tank  wagon  or  cart  and  costs  tlEO. 
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,  round    SyxlS 

;,  round,  light...  10     Xl2t4 

',  Bquara,   ItKht..  10     xlS 

.  square'  .°....  10^«1214 


Fig.  271.    Or*  and  Concrote  Shovel. 
<)>«•   Mtd  OoBoraM  Shovala    (Pig.    ZT1>    with   a  drop   tempered 
point  and  annealed  blade,  well  suited  for  concrete,  come  In  stzea 
2  to  6,  inclusive,  and  cost  19. &0  per  dozen. 


Fig,  272.     NurMry  Spade. 
I  (Fig-.  !TS)  cost  111  per  dozen;  ditching  spades 
i  drain  spades   (Fig.  274),  14  to  IS  Inches 


a».  3  to  So.  «  aooon  (FIk.  2TT)  cost  %7  to  M  per  d 
•oreenlDK  or  potato  scoops  (Fig'.  2T8)  cost  tlS  to 
■hovels  <FlB.  ST9)  cost  %9  per  dozen. 
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Net  prlcea   tor  staDdan)  ratlroail  c 
and    mlnlne    ehovels.    at    Chicago,    In    quantities    are    as    follows 
wttb   prices   for   four   grades:     (1)    E^tra   grade   made   of   best 


Snow  Shovel. 


crucible  steel.  Onely  flnlshed  wltb   best  white  ash  handles;   (S) 
nrat  grade  shovels,  also  made  ol  crucible  ateel,  and  grades  (I) 
and  <l>   made  of  open  hearth  steel.     The  n«t  priceB  In  Chloago  . 
on  these  four  grades  are  as  follows: 


,.C">()0>^le 


SHOVELS 
PRICSa  AND  8I2BS  ON  HAND  SHOVKI-S. 


tB.91 


tT.SS 


16.70 


^^ 


=®l 


Fig.  eSO.    D  Handte,  Round  Point  Shov«l. 


Point  Shovel. 


Fig.  282.     Long  Kandl«,  Round  Point  Shovel. 

handles  are  all  the  same  price.  The  size  No,  2  ii  the  one  com- 
monly used.  For  sewer  or  brick  shovels  made  In  No.  2  Blie,  but 
having  a  shorter  and  heavier  blade  Tor  clay  and  other  heavier 
material,  net  prlcea  are  as  follows: 

Each  Per  Doi, 

Extra   grade    tl.OD  tlO.OO 


Second  grade 


.SIS 


e.4g 


The  net  prices  at  Chicago  for  spades,  plain  strap,  polished.  "D" 
handle  or  long  handle,  are  as  follows:  For  alio  No.  Z;  Extra 
grEKle,  t9.18  per  doi.;  fourth  grade,  IB. 40  per  doz.  Extra  grade 
shovels  made  the  same  as  "D"  handle  moulders'  shovel,  but  with 
Btralghter,  stlKer  and  heavier  blades,  for  nnlahlng  concrete  In 
atdewalks.  In  forms,  etc.,  aell  for  tl3-S6  per  doz. 
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Telesraph  shovels  made  of  tine  crucible  ateel  with  white 
Sraln«d  ash  handlea.  and  extra  length  IZ-ln.  straps  and  black 
llnlEb,  can  be  bought  In  quantities  at  the  following  net  prices. 
f.  o,  b.  Chicago. 

Extra  Grade  First  Grade 

Length  of  Handle  per  Doz.  per  Doz. 

8'  112.69  (11.07 

7'  13.77  12-15 


Extra  Grade 

Length  of  Handle  per  Dm. 

S  (12.42 

T  13.E0 

8  14. GS 


The  net  prices  at  Chicago  for  ditching  and  drain  spades  are 
as   follows: 

Extra  Orade  Third  Grade 

Length  of  Blade  per  Doz.  per  Doz. 

14-ln.  (11.34  (MO 

16-ln.  11.01  8.70 

IS-ln.  11.88  B.OO 

20-tn.  -                 12.16  

Skeleton  dttcbing  and  drain  spades  made  of  solid  cast  steel 
with  solid  aocketa,  especially  adapted  for  mucky  and  sticky  soil, 
can  be  bought  at  the  following  net  prices  In  Chicago:  Ditching 
spades,  square  point.  6H^18^ln.,  (22.80  per  doz.;  drain  spades, 
round  point,  4Hil8-ln.,  (21.60  per  doi.  Drain  cleaners,  with 
m-ft.  handlea  for  llnlshlng  tile  ditches,  can  be  bought  at  the 
following  net  prices: 

Size  of  B 

Length   ( Ins. ) 


BTEAH  SHOVELS, 

{See   also  Locomotive   Cranes,   page   410.) 

Steam  ahovels   ere  built  weighing  as  much  as  140   tons,  but 

about   the   most  powerful   ateam   shovel   regularly  built   weighs 

9B  tons.     For  general  work  a  6-yard  dipper  may  be  used,  but  tor 
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iron  ore  or  shale  an  extra  heavy  ona  of  214  or  SU  yards  ca- 
pacity la  better.  The  clear  lift  from  the  rail  to  the  bottom  of 
the  open  dipper  door  la  le  ft.  6  In.  and  the  maximum  width  of 
cut  8  ft.  above  the  rail  is  SO  ft.  Thla  shovel  haa  a  record  out- 
put of  four  to  Qve  thousand  yards  per  day.  A  steam  shovel 
adapted  to  extra  hard  conditions  Is  the  SO-ton;  the  bucket  used  is 
generally  3  Cubic  yards  tor  rock  work  or  4  yards  for  earth.  The 
clear  lift  Is  IE  ft.  and  the  width  of  cut  GO  ft.  A  70-ton  shovel  Is 
the  one  most  In  demand  for  heavy  work  under  average  condi- 
tions. It  carries  a  2  to  3U-yard  dipper;  the  clear  lift  Is  IS  ft. 
6  In.;  width  of  cut,  60  ft.  For  work  where  the  depth  or, amount 
of  excavation  is  not  great  enough  to  warrant  a  TO-ton  shovel  a 
60-ton  la  more  economical.  A  2H-cublc-yard  dipper  Is  generally 
used;  clear  lift,  le  ft.;  width,  64  ft.  A  45-ton  shovel  is  deslgnsd 
for  use  on  fairly  heavy  work,  but  where  lightness  and  ease  of 
transportation  are  essential.  Cauacily  of  dipper,  2  yards;  clear 
lift,  II  ft.;  width  of  cut,  EO  ft.  A  4D-ton  shovel  Is  dealgned 
for  lighter  work  or  sewer  excavation. 
The  price  of  steam  shovels  Is  as  follows: 

Weight  Price 

IM  tons 114.600.00 

96  tons 12,700.00 


Shovels  fitted  with  motors  coat  from  fl.ODO.OO  to  fS.SOO.OO  more 
than  steam-driven  shovels. 

From  observations  made  by  the  author  on  half  a  hundred 
steam  shovels  In  actual  operation  during  a  considerable  number 
of  weeks  the  working  capacities  shown  In  Table  149  have  been 
recorded.  From  these  observations  the  average  number  of  cubic 
yards  per  day  excavated  by  all  shovels  !n  all  materials  was  934. 
This  Is  perhaps  lesn  than  may  be  expected  on  a  well-managed 
Job,  A  shovel  should  load  a  dipper  60%  full  every  20  seconds 
while  actually  working.  About  60%  of  the  time  the  shovel  is 
held  up  by  various  causes,  such  aa  waiting  for  trains,  moving 
ahead,  waiting  for  blasts,  and  making  repairs.  With  a  ZU-yard 
dipper  a  shovel  should,  therefore,  excavate  1.350  cubic  yards  In 
10  hours. 

The  maximum  width  of  cut  given  by  shovel  manufacturers 
la  far  greater  than  the  actlial  average  as  recorded  In  Observa- 
tions made  by  the  author.  TO  to  96-ton  shovels  make  an  average 
cut  of  28^4  ft  wide.  With  a  30  or  40-ton  shove!  the  average 
cut  la  not  much  more  than  20  ft.  In  wlflth. 

For  low  bank  nork  In  average  earth,  where  the  amount  to  be 
excavated  Is  small.  20  to  3 5- ton  shovels,  usually  fitted  with 
It  wheels,  but  which  can  be  arranged  with  railroad  trucks, 
3  follows; 
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Dipper  a«»r  Helslit  of  Lift 

Capacity        Trsctloa  WbeelB    R.  R  Trucks        Price 

%  cu.  yd.  1!"  2-  IS'  2-  14.750 

lUcu-yd.  12' S'  IJ'S*  B.teO 

if  small  alie  usually  have  vertlcsl  bolters. 
Bhovel.  with  a  very  high  cmne  which  Increase*  tbe 
It  about  T  ft.  and  the  height  of  lift  about  fi  fL,  costs 
These  are  resulnrly  equipped  with  a,  114 -yard  dipper. 
[  steam  shovels  on  traction  or  railroad  wheels    (Fig. 
follows : 

aesr  Hetgrtat  of  Lift 
iplng  Dipper  Traction         R.  R. 

fght  Capacity  Wheels        Wheels  Price 

:onB  %i  cu.  yd.  S'  4-  9"  tS.TBO 

ons  «cu.  yd.  10' «*  11' 3"  B.OOO 

oaa  igcayd.  ^10' «•  11' 6-  •,000 

shovel  of  the  above  type  was  desired  for  g:eneral 
1  work  as  real  estate  developmenL  For  excavating 
rs  about  S  ft.  wide  and  10  to  IS  ft.  deep  a  very 
per  of  % -cubic-yard  capacity  and  a  dipper  handle 
t.  long  are  used.  In  very  sandy  SOU  where  many 
I  place  to  place  are  neceaaary,  and  where  frequent 
encountered,  thi*  shovel  l9  not  a  succeaa,  according 
lone  made  by  the  author,  but  In  firm  earth  where 
e  long  and  continuous  It  la  very  efflclent,  GO  to  76 
rench  4  ft.  wide  and  12  ft.  deep  have  been  excavated 
led  In  eight  hours  by  a  machine  of  this  type.  One 
flreman,  and  two  helpers  form  the  crew.  Platforms 
of  12  X  12-ln.  timbers  are  necessary  for  the  shovel 
These  being  built  In  four  sections,  each  4H  ft.  wide, 
forward  by  being  hooked  to  the  boom.  The  cost  of 
form  was: 

Slln.  ft  13-X12-,  10  Ha.  ft  4"t4-  spruce 1104.88 

alts  and  nuts 6.23 

ng  together  S.OO 

tll8.<D 

'atlng  cellars  the  shovel  has  a  standard  dipper  handle 

ard  bank  dipper,  and  for  unloading  cars  or  erecting 
ie  boom  26  ft.  long  designed  for  uee  with  a  ^-cubic- 
bell  or  orange  peel  bucket,  or  a  chain  and  hook. 

K  cu.  yd.  dipper  and  30-ft.  dipper  handle t4,GE0.OO 

iper  handle  and  %  cu.  yd.  dipper 500.00 

without  bucket 476.00 

ng  ehovel  with  a  horizontal  crowding  engine,  which 
}  excavate  very  shallow  cuts  economically,  has  Inde- 
glnes  for  hoisting,  swinging  and  crowding,  and  a 
ler. 

plnr    Wt.  Dipper  Rated 

it.  Equipped  Capacity  Capacity 

ms)   (Tons)     Mounting     (Cu.  Yd.)       Price      (Cu.  Yd.) 
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ITr.  Ctwrlea  R.  Oow,  tn  a  paper  publlahed  in  the  Jountal  of 
t\e  At$oi!latiiHi  of  Engintering  Bocietiet  tor  December.  1910. 
grives  some  facta  and  tlKures  concerning  the  operation  of  a  No.  1 
shovel  of  the  above  type.  Thla  ahovel  was  Baaerobled  at  the 
Tallrosd  aiding  and  transported  about  6H  miles  over  eitremely 
bad  roads.  Plank  track  was  necessary  and  the  time  occupied 
was  six  days.  The  cost  of  unloadlnc  assembllnK  and  trans- 
portlng  to  work  was  (SEB.IB.  The  dei>th  of  excavation  varied 
from  1  to  17  ft.  Fart  of  the  ground  was  fairly  easy  And  the 
shovel  excavated  SOO  to  GtIO  cubic  yards  per  day.  or  at  the  rate 
of  one   loaded   team   per  minute   while   actually   working.     Th« 


Flo.  283. 

remainder  of  the  excavation  was  in  extremely  hard  ground  with 
many  large  boulders  and  a  shovel  of  !0  to  70  tons  would  have 
been  more  economical.  The  yardage  fell  to  100  cubic  yards  per 
day.  In  the  light  cut  of  1  to  2  ft,  the  dipper  was  crowded 
T  ft.  horlEOntally,  thus  filling  it  reasonably  full. 

Cost  of  steam  shovel  excavation  at  Sprlngfleld,   Mass.,   tE,OSl 
cubic  yards  during  191  working  days: 

Total  Per  Yd, 

Cost  of  dellverlne-  and  Installing  shovel,  ■ 

Foreman,  supervising 

Shovel  operation,  labor   

Shovel  operation,  coal,  oil.  etc 

Total'  coat  of  operation t  3,606.41 

Repairs,  labor SIB.B' 

Repairs,  materials 

Total  cost  of  repairs t 

1,7B8.1( 


I>epreclatlon  on  shovel  . . . . 
Teaming  excavated  material 
" '  sxpense,  12.9  per  cen 


S,34 
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The  cost  of  repairs  la  exceptionally  htsh  on  account  of  the 
very  difllcult  nature  of  the  work  performed.  Two  new  booms 
were  supiilled  by  the  makers  to  take  the  place  of  broken  ones, 
the  second  being  of  a  special  design.  Several  new  dipper  arms 
were  required  and  the  dipper  teeth,  chains  and  ropes  were 
replaced  every  few  weeks. 

A  No.  1  shovel,  working  in  a  cellar  excavation  about  18  ft 
deep,  loaded  the  material,  which  consisted  of  pliable  clay  with  a 
few  IZ-In.  boulders,  Into  cara  drawn  by  a  horse  along  a  single 
track.     The  costs  were  as  ^ollowa: 

Wages  of  engineer t  4.00 

Wasea  of  fireman 2.00 

Wages  of  one  foreman 3.00 

■■" — s  of  three  laborers 6.it 


Interest,  depreciation  and  repairs  (estimated)  ..,..' G.SO 

Total   m.es 

Coble  yards  per  day 410 

Coat  per  cubic  yard   Of 

4E,  SO  and  TO-ton  ahbvela  equipped  with  dipper  handles  45 
to  E5  ft.  long  are  used  for  excavating  large  trenches.  A  TD-ton 
Bhovel  was  employed  In  excavating  a  sewer  trench  10  ft.  wide  by 


£«  ft.  deep  In  Chicago  in  1909.  (Fig.  284.)  This  shovel  was  of 
the  latest  design,  equipped  with  a  64-ft.  dipper  handle  and  a 
a-yard  dipper,  wilh  the  operating  levera  placed  far  forward  ao 
aa  to  enable  the  runner  to  see  the  bottom  of  the  trench.     The 
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ahovel   had   b«en   removed   from   lt«   trucks   and   mounted   on   a 

Footlns,  24  ft.  wide  by  38  ft.  long,  of  heavy  wood  beams  truasad 
with  steel  rods.  This  platform  rested  on  rollera,  which  In  turn 
rested  on  running  planks  laid  on  the  trench  banli.  To  move 
the  shovel  a  cable  was  attached  to  a  dead  man  and  wound  up 
by  the  shovel  engine.  The  average  length  of  forward  move  was 
15  ft.  The  shovel  moved  back  -ilfl  ft.  In  3%  hours.  ESS  cubic 
yards  were  loaded  In  a  day  Into  t  and  A-yard  narrow  gauge  ears 
drawn  by  J8-ton  dinkeys.  The  crew  conslHted  of  1  engineer, 
1  craneman,  1  fireman,  and  T  roller  men.  In  addition  G  trimmers, 
6  bracers,  and   1   foreman  were  employed  on  the  excavation. 

For  digging  trenches  In  ground  where  it  would  not  be  safe 
to  support  the  shovel  on  the  banks,  however  well  sheeted  the 
trench  might  be.  an  arrangement  which  allows  the  shovel  to 
dig  backward  la  sometimes  used.  This  consists  of  an  extension 
boom  at  the  end  of  and  in  line  with  the  main  boom,  but  slanting 
downward  at  an  agle  of  about  45^  to  the  perpendicular.  On  the 
lower  end  of  this  are  placed  the  crowding  engines,  reversed  from 
their  usual  position,  thus  pointing  the  dipper  mouth  towards  the 
shovel.  This  allows  the  shovel  to  remain  ahead  of  the  trench 
on  solid  ground.  A  4A-ton  shovel  ^equipped  in  this  manner  costs 
19,000.00. 

Where  a  through  cut  is  being  made,  the  excavation'  is  often 
too  narrow  to  permit  the  shovel  to  turn  around  and  excavate 
the  next  cut  in  an  opposite  direction,  but  necessitating  the  return 
of  the  machine  backward  to  the  starting  point  for  the  next  Cut. 
Sometimes  this  return  la  3  or  4  miles  long  and  costs  considerable 
in  lost  time  as  well  as  money.  In  such  a  situation  the  shovel 
should  be  equipped  with  a  ball  socket,  which  allows  it  to  be 
Jacked  up  and  revolved  on  the  forward  trucks  while  being  held 
in  equilibrium  by  the  weight  of  the  extended  bucket  and  dipper. 
This  equipment  costs  about  1600. DO  extra. 

■spalra.  These  depend  more  on  the  amount  and  hind  of  work 
done  than  on  the  age  of  the  shovel.  Repairs  are  higher  tor  rock 
work  than  for  earth  work,  and  higher  for  poorly  broken  rock 
than  for  rock  which  has  been  well  blasted.  Actual  total  charges 
for  repairs  to  steam  shovels  are  very  dlfflcult  to  compute,  as 
minor  or  Immediately  necessary  repairs  are  made  while  wait- 
ing for  trains  and  during  other  delays.  On  most  Jobs  repali 
are  made  at  night  or  on  Sundays  by  the  regular  crew  without 
extra  compensation.  Material  for  repairs  to  a  OE-ton  shoi 
working  In  a  clay  pit  for  t%  years  amounted  to  an  average 
tlSS.OO  per  year.  The  maximum  amount  per  year  was  t^TE.OO 
and  the  minimum  tlE.OO.  This  does  not  Include  the  labor  charge. 
Total  boiler  repairs  during  the  same  period  cost  $200.00.  On  a 
95-ton  sho^'el  In  rock  excavation  the  boiler  was  washed  and 
large  repairs  made  onoe  each  week  by  a  special  crew.  This  cost 
about  132.00  per  week.  Repairs  on  a  70-ton  shovel  working  In 
iron  ore  were  made  by  the  regular  crew  and  cost  about  50  cts. 
a  day.  During  the  6  months  ending  June  3D,  1910,  the  cost  of  re- 
pairs to  steam  shovels  on  the  Panama  Canal  work  averaged  12T.0$ 
per  day  per  ahovel  for  9,S2T  days'  service. 
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Col.  Qoathals,  chtef  engineer  of  ttie  Panama  Canal,  has  been 
kind  enough  to  fumlsb  me  with  the  following  iofonnation  as  to 
steam  ahovels  on  that  work  up  to  and  Including  the  Hscal  year 
1908,  There  were  then  In  service  101  ahevels,  one  ZO-ton,  ten 
4g-ton,  seven  SO-ton.  th!rty-flve  70-tan,  sixteen  91-ton,  and  thirty- 
two  96-ton  shovels,  which  cost  a  total  of  ll,091,SST.OO. 

The  cost  of  repairs  was  aa  follows: 

e  ^,  II  s,S 

Sb  «i  bO§  si 

Fiscal  Tear  Ending      ^^|  ^.-^  J^f  4.^  ^ 

yi      pa        ill       Ills 

June  30,  1908 <1  t  30,337.89  l.E0S,fi8>  lO.OllG 

JuneSO,  1907 63  209, 344. 4S  8,216,771  .0337 

June  30.  1908 101  479,e07.ie  17,407.061  .0275 

Total    20G  t709.e07.S3  25.189,391  10.03816 

These  repftira  were  accomplished  under  p<«ultarly  axpenalve 
condltione: 

1.  Wages  over  E0%  higher  than  in  the  United  States. 

2.  Coat  dt  prlvll^es  granted  employes.- 
8.     Tlnuaually  difficult  ejcavatlon. 

1.     High  cost  of  material 

All  steam  shovels  were  given  such  fleld  repairs  as  were  neces- 

SepreoUtloii.  The  reguls^  life  of  a  steam  shovel  Is  about  20 
years,  the  cost  new  la  about  tZOO.OO  per  ton  and  the  scrap  value 
about  $10.00  per  ton.  Depreciation  per  year,  by  the  straight  line 
formula,  would  therefore  be  4.7E%. 

The  alio  of  shovel  for  any  given  work  should  depend  Upon  the 
yardage  in  each  cut,  not  upon  the  total  yardage  of  the  oontracL 
It  depends  also  upon  the  distance  and  the  character  of  the 
ground  over  which  the  shovel  has  to  be  moved  and  the  number 
of  moves  to  be  made.  Use  a  2e-ton  shovel  for  amall  cuts  where 
moves  will  be  frequent,  a  ES  to  EE-ton  where  cuts  are  heavy  and 
moves  not  frequent,  and  the  largest  available  one  where  the  cuts 
are  very  long  and  deep. 

The  cost  of  moving  a  shovel  varies  greatly  with  the  conditions. 
In  certain  railroad  excavation  it  took  4  weeks  with  a  full  crew 
to  move  a  95-ton  shovel  t  miles,  and  3  weeks  to  move  down 
acroBB  a  valley  from  the  flnisbed  cut  to  a  new  cut,  a  distance 
of  K  mile.  The  coat  of  moving  a  £E-ton  shovel  1  mile  on  a 
country  road  with  heavy  grades,  and  ^  mile  through  fields  with 
a  16°  slope,  was  |3ie.  It  took  8  days,  involving  the  aervlcea 
of  1  shovel  crew,  1  team.  1  foreman,  and  8  men.  A  IE-ton  trac- 
tion shovel  has  been  moved  18  miles  in  18  days  by  Its  crew. 
whose  wages  amounted  to  136  per  day,  IT  miles  being  over 
rough  roads  and  1  mile  being  across  fields  and  up  hllL 

Shovels  may  be  rented  for  tt5Q  to  1100  per  month,  aooordlng 
to  size  and  condition. 
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VOWSB  OOITBVlfPXXOV  OT  BXiBOTBIO  BMOTS^ 

An  electric  ahovel  wllh  a  2K-cublc-yHrd  dipper  was  used  In 
excavating  gravel  for  the  Carson  River  dam  at  Lahdntan,  Nev. 
The  line  voltage  was  2.300,  which  was  stepped  down  to  440  by 
thre«  SO  K.  V.  A.  Blngle-phase  transformers  located  on  the 
•hovel     Theae  tranaformera  were  conneeted  to  the  dlstrlbutlnK 


Fig.  S86. 

aystem  by  TOO  ft  of  triple-covered  flexible  cable  armored  with 
D-BhHpBd  ateel  tape,  which  was  dragged  along  the  ground  as  the 
shovel  moved.  This  cable  was  dragged  over  rocks  and  through 
mud  and  water,  but  required  very  little  protection.  The  hoist- 
ing machinery  waa  driven  by  a  116-hp.,  440-volt,  three  phase,  60- 
cycle,  variable-speed  Induction  motor.    The  propelling  machinery 


Fig.  387.     No.  1  Revolving  Shovol  Excavating  Collart, 
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/as  also  driven  by  this  motor.  The  awlnglite  machinery  was 
eared  to  a,  SO  hp.  motor,  and  the  thrust  motor  was  also  60-hp. 
'he  compreesor  which  fumtBhed  air  to  the  hotstlUK  drum  brake, 
he  emergency  brake  on  the  swlngr  mo 
nd  brake  on  the  Intermediate  shaft  v 
tant  speed  Induction  motor. 
A  teat  made  on  October  14,  ISIS,  when  the  shovel  was  worklns 
n  A  gravel  bank  10  to  12  It.  high,  with  a  Clear  lift  of  dipper 
f  18  ft,  loading  G-car  trains,  gave  the  following  results: 


Fig.  S8B.    View  Shewing  Excavator  Digging. 

Total  time  observed.  4G.B  minutes. 

Digging  and  loading  occupied  67%  of  the  time.  Delays,  mov- 
ng  up,  etc.,  occupied  43%  of  the  time.  Rate  of  digging  on 
ibserved  basis,  1,B00  cublp  yards  of  loose  gravel  In  8  hours. 
Total  power  consumed  by  shovel  in  S  hours,  453  kw.  hours  •^ 
■.302  kw.  hours  per  cubic  yard  of  loose  gravel. 

Figs.  285-287  illustrate  several  makes  of  ahovels  In  operation 
■n  different  classes  of  excavation. 


A  recent  addition  to   the  large   number  of  excavators  is  the 
Jlshop  Derrick  E^icavator   (Figs.   288-289). 
The  properties  of  this  machine  furnished  by  the  manufacturer 
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Caniase*  can  b«  made  for  any  Blie  of  booms,  olber  than 
QlccUled  above. 

Tb«  l«iiKth  of  dipper  stick  Is  govemed  by  ttae  deptb  of  dig- 
SIhk:  If  digging  la  to  be  done  at  a  considerable  depth  below 
b««e  of  derrick,  tbe  dipper  atiek  most  be  lenetbened  accordingly. 

The  chaPKlns  of  the  carriage,  for  exarople,  from  a  lis  IS  to  a 
lixll  boom,  or  vice  versa,  la  accomplished  by  simply  shifting 
two  angle*  held  by  a  number  of  bolts. 

The  price*  of  the  above,  t,  o.  b.  New  York.  Inclndlne  carriage 
wltb  all  attachments  ready,  to  be  fitted  to  the  boom  of  a  derrick, 
manganese  steel  teeth,  and  gripping  eable,  bat  not  inclodlng 
wooden  dipper  arm,  are  as  follows: 

tcu.  yd.  capacity f  SOO.OO 
cu.  yd.  capacity eOO.09 
cu.  yd.  capacity l,000.0« 

1     cu.  yd.  capacity 1,OS0.06 
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jfou.    The  following  prices  were  abstracted  trom 
Enginetrina   end   Contracting.     They   are   subject   to   considerable 

1  the  market. 


„  base,  plus  10  c 


Ansles,  S  to  6  In.,  1.80  cts. 

Angles  over  S  In.,  1.6E  eta. 

Tees.  3  In.  and  up,  1.86  cts. 

Zees,  3  In.  and  up,  1.60  eta.  net. 

ADBles,  channels  and  tees  under  i  In.,  1 

Deck  beams  and  bulb  angles,  1.80  cts.  n 

Hand  rail  tees.  2.80  cts.  net. 

Checkered  and  corrusated  plates,  2.80  eta.  net. 

Prices  at  Chicago  lor  shipment  from  stock  are  as  foUowa: 

Ansles.  S  to  E  in S.OI 

Angles  over  6  in ^ 2.  H 

Beams  and  channels 2.01 

Beams  over  IE  in 2.1i 

The  New  York  quotations  for  Btruetural  shapes  are  as  follows 
Beams  and  channels,  3  to  15  in LSOCpl.T: 


Steel  bars,  full  extras. . 


i  to  100  In.  wide,  ] 


Oages  under  X  in.  to  and  Including  No.  S 

Gages  under  No.  8  to  and  including  No.  9 

Oae:eB  under  No.  S  to  and  including  No.  10 

QagBB  under  No.  10  to  and  including  No.  12 

Sketches,  3  ft.  and  over  in  length 

Complete  circles.  S  ft.  diameter  and  over 

Boiler  and  Range  steel 

A.  B.  M,  A.  and  ordinary  Ore  box  steel 

Bllll  bottom  steel 

Marine  steel 

Locomotive  Are  box  steel 

Plates  In  widths  over  100  In.  to  110  in 

Plates  in  widths  over  110  In.  to  IIS  In 

Plates  In  widths  over  lis  in.  (o  120  In 

Plates  In  widths  over  120  in.  to  18S  in , 

Plates  In  widths  over  12S  in.  to  130  in 

In  widths  over  130  In 

Prices  at  Chicago  tor  shipment  from  stock  a 


M  In.  and  heavier,  up  to  72  In. . 
Over  T2  In 


802 
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The  tolIowInK  were  the  New  York  quotations  on  plates,  the 
pricea  being  based  on  carload  lola,  with  E  eta.  extra  for  less  than 
oarload  lots.     Tenns.  net  cash  In  30  da.ys,  per  100  Iba.: 

Tank  plates,  %  In.  thick,  8M  to  300  In.  wide $I.TI®1.7e 

Tank  plates,  %  In.  thick,  m  to  100  In.  wide l.Tlgl.TS 

Flange  and  boiler  steel 1.8101.86 

Marine   *   Z.ll@2.18 

Locomotive  and  Are  box 2.21S2.2B 

BUU  bottom 2.01  @2.08 

Plates  more  than  100  In.  In  width,  E  eta.  extra  per  100  Iba.; 
plates  A  In.  In  thlckneaa,  10  cts.  extra;  gage  Nob.  T  and  S,  IB  eta. 


;  No.  i 


2E  C 


■bMt*.     The  correspondl 
from  Pittsburgh  on  sheets 

Oalvanlzed  rooflng  sheets 

per  square  

Painted  rooflag  sheets.  No. 

Oal  vanned  SheeU: 

Nos.  IS  and  14. 


ro.   28.   2^   In.  corrugations, 
1.  per  square 


Nos.  26  and  26. . 


Black  Annealed  Bheeta: 


Nob.  13  and  14.. 


21 2.2Ects. 

noB.  2b  and  26 2.30  cts. 

No.    27 2.BB  cts. 


Prices  for  sheets  at  Chicago  for  slilpment  from' stock  are 
followa; 

Cta.  per  Lb. 


No. 


Black        Oal  van!  zed 


Na     16 2.41 

Noa.  18  and  20 2.81 

Nos.  22  and  24 2.8i 

No.    26 !.»( 

No.    27 2.91 

No.     28 S.OI 

No.    30 S.3I 

Usual  extras  for  extreme  vrldth. 


,  STEBIi  SOS 

The  following  New  York  quotations  on  ibeets  are  for  GOO- 
bundle  lots  and  over.  1.  o.  b.  mill: 

Qage  Stack       Galvanized 

Na    80 S.EG  3.85 

No.    ZB J.)6  3. SO 

No.    28 S,40  a.BO 

No.    !7 2.36  3.30 

NOB.2B    to    26 2.30  3.10 

Noe.i2    to    21 2.2G  2.00 

Tnlrht  B>t—.  The  freight  rates  from  Plttsbursh  on  Bnlshed 
Iron  and  steel  In  car  loada.  per  lOO  lbs.,  were  aa  folio  we*. 
Birmingham,  Ala..  4G  eta.;  Boston,  IS  eta.;  Buffalo,  11  cts.;  Chl- 
caso,  18  cts,;  Cincinnati,  IG  cts.;  Cleveland,  ID  cts.:  Indlanapolla, 
IT  cts.;  New  York,  IS  cts.;  New  OrleaiiB,  30  eta.;  Philadelphia, 
IG  Cts.;  St.  Louis,  23  cts.;  St.  Paul,  32  cts.  For  the  Pacific  Coast 
the  rates  are  30  eta.  on  plates,  structural  shapes  and  sheets 
No,  11  and  heavier;  SS  cts.  on  sheets  Nos.  12  to  16;  j>5  cts.  on 
sheets  Mo.  IS  and  lighter,  and  SG  cts.  on  wrought  pipe  and  boiler 

Oaimc«t«a  Booflar.     The  following  quotations   on  corrusated 

rooflnx  are  for  smell  lots: 

2^  In.  Corrugated  Painted  Galvanized 

No.  21,  per  100  aq.  ft t3.SG  14.80 

No.  26,  per  100  sq.  ft 2.96  4.00 

No.  28,  per  100  sq.  ft 2.80  3.76 

BBtlMB  BVItmwr  ABB  BTBTrOnTBAA  STBBA  BBaOTOBS' 


Riveting  hammers.. 
Flogging  hammers. . 
Napping  hammers. . 
Rivet    ■duster'' 


Length, 
Face,  Inches  inches 
IWandlH         S% 


Handle  gouge  ■ . 

The   net   prices   of  other   tools   used   by   bridge   builders   and 
structural  steel  erectors  are  as  follows: 

Price, 

Straight  dolly   12.76 

Club  dolly   1.26 

Spring  dolly   G.OO 

Heel  dolly 4.60 

Half  round  seamers 66 

Hand  gauges zs  tn  .ss 

Hand   chisels. . 


-jngB,  pickup  at  heating,  per  pair 70 

Riveting  clamp 3.TG 
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napH  or  sets  for  button  head  or  conical  head  r 


"he  net  ooHtof  barrel  Bbaped  drift  pins  follow: 

he  net  cost  figurea  for  heading  out  punches  are 

aa  followsr 

n.  to  1  In.  InoluBlve.  each 

c.y  Google 


STONE  BOATS 


Mr,  H.  P.  Gillette  says:  "A  team  of  horses  can  exert  a  pull 
of  1.000  lbs.  for  a  short  time  If  they  have  a  good  earth  foot- 
hold. The  slldlnK  frtction  of  Iron  or  wood  on  earth  Is  about  60 
per  cent  of  the  weight  of  the  load  that  Is  being  dragged,  hence 
a  team  is  capable  of  dragging  a  stone  boat  and  load  together 
weighing  2,000  lbs."  If  a.  "skid  road"  of  partly  burled  timber 
Is  built  and  kept  well  greased  a  stone  boat  can  be  hauled  with 
extreme  ease.  A  weight  heavier  than  a  wagon  load  can  be 
pulled.  Stone  boats  S'  wide,  T'  long  with  three  t'li"  timber 
runners  curved  up  In  front  and  shod  with  Iron,  and  a  £'  plank 
floor  have  been  made  on  Jobs  In  the  vicinity  of  New  York  from 
1907  to  1910  coating  %1S  to  120.  They  last  ahout  one  season 
under  hard  work  with  one  reshoelng  which  costs  EO  per  cent  of 
the  original  cost. 

Stone  boats  2'  wide  and  B'  long  of  three  i'xS"  planks  bent 
up  In   front,   hut  not  shod   w.lth   Iron  cost   (V.BO, 

Stone  boats  with  a  timber  frame  and  a  steel  bottom  cost  as 
follows: 

No.  Length  Width  Weight  Price 
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RUOOO  MACHnnB 


■ban,  psrslkS  wttfe  tbe  bottom  € 

*tM  a.  CTUndcr  npon  tbe  ntrtirec  of  «rWdi  are  a  civat  i 
of  apilat:  •pokea.  Br  apedal  eomtrueUon  of  the  bottom  of  the 
hopper  lUrcetljr  tmder  the  hub  the  aprbics  are  eamad  to  anaii 
•ii4  tbnnr  the  oenient  assreKate  agatnat  tbe  wall  The  hob  la 
revolved  try  rn^^t^  ot  ceara  opeivted  by  hand  or  other  power. 
On  tlie  "tiptlcbt  maehlDco"  the  hopper  la~  ralaril  and  loaded  on 
a  fraoie.  Tbe  lower  aprlshla  are  made  In  14  fL  lenstlu.  the 
upper  lo  It  ft.  **~r*''T.  one  npiislit  of  oacta  atae  beinc  tamiabed. 
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STDMP  FULLERS 


Tbera  ore  foar  roetbodg  of  ErabbiDB:  By  hand,  br  bnmliis, 
by  blaatlriK.  and  with  a  atump  pulliDg  machine.  An  axe.  s 
mattock,  a  round  pointed  sbovel,  and  a  long  heavy  pole  for  tue 
aa  a  lever  are  ibe  triola  required  In  the  Urst  method.  If  trenches 
arc  dug  around  the  atumpa  In  the  fall  of  the  year,  the  froat  will 
aid  materially   In  beavlDg  the  atnmpe. 

On  land  that  has  been  cut  over  previously,  leaving  the  atnn^a 
wholly  or  partially  dead,  burning  la  aometlmea  economical. 
Where  the  atumpa  are  green,  they  muat  t>e  removed  from  the 
KTOund  and  dried  before  they  will  bum. 

By  far  the  heat  method  of  grubbing  Ib  by  blasting.  If  properly 
done.  A  ship  sugur  1  or  lU  inches  In  diameter,  coating  fl  to 
fl.fE  should  be  naed  to  bore  a.  hole  near  the  t>ase  of  the  stump. 
For  small  stumps  dynamite  should  be  used  escluslvely.  The  I 
hole  In  large  stumps  should  Qrst  be  sprung  with  a  small  charge 
Of  dynamite,  and  then  blown  with  Judson  or  black  powder. 

Hra.  Edith  Lorlng  Fullerton  In  "The  Lure  of  the  Land"  gives 
the  following  account  of  means  used  In  grubbing  and  clearing 
the  land  of  the  Long  Island  Experiment  Farm:  "Small  stumps 
Up  to  tour  feet  require  about  {^  lb.,  while  large  ones,  say,  six 
to  eight  feet  In  diameter,  require  3  lbs.  of  the  explosive  which 
is  placed  In  several  separate  holes  surrounding  the  atump.   .   .    . 

"Fourteen  fuse  charges  are  placed  under  as  many  stumps;  the 
method  of  placing,  by  the  way.  is  to  lower  the  charge  Into  the 
oblique  hole,  press  It  steadily  and  firmly  with  a  blunt  ended 
■tick  until  expanded  to  the  full  size  of  the  crowbar  hole,  then 
nil  up  the  hole  with  earth  and  tramp  It  Qmily,  that  no  explosive 
gases  may  And  a  loophole  of  escape.     .     .     . 

"Dynamiter  Klsaam,  with  'Dell' ,  Hawkins'  assistance,  blew 
rSBularly  from  76  to  110  stumps  a  day.  The  dynamite  splits 
them  HO  completely  that  they  can  be  burned  at  once.  The 
stumps  taken  out  by  hand  required  cleaning.  Bplitting  and  dry- 
ing before  they  could  be  bumedi  an  added  expense.  Below  are 
the  comparative  figures  on  100  stumps;  , 

DYNAMITE. 

Average  80  lbs.  dynamite  at  I6c  per  lb (      9.00 

Labor  of  expert  and  helper 6,59 

100  fuses  at  46c  per  100  feet 76 

100  caps  at  T6c  per  100 76 

Total    t  18.00 

HAND  LABOR. 
100  average  stumps  require  3  men  33  days  at  tl.33  per  day. .  131.67 
"Stump  pullers  were  out  of  the  question,  there  was  no  stand- 
ing timber  for  the  block  and  fall  to  be  fastened  to,  the  time  nee- 


STUMP  PULI.BHS  609 

esaary  to  hitch  to  Btumps  burled  Just  under  the  surface,  fre- 
quently with  rotted  heart,  together  with  the  cost  of  the  puller,  hire 
of  horaea  and  men.  made  it  way  beyond  the  power  of  competing 

Where  there  are  a.  number  of  large  atumps  or  treei  to  act  as 
dead  men,  the  uae  of  atump  pulling  tnachlnea  la  economical. 
Flga.    230-£»l.      Where    there    are    no    natural    dead    men,    the 


Fig.  2B1. 

machine  must  be  anchored  by  means   of  large  butts  driven  la 
the  ground, 

Stumpa  are  pulled  with  a  direct  pull,  the  cable  running  from 
the  stump  to  the  machine,  or  with  a  double  pull,  the  cable  run- 
ning through  a  block  fastened  to  the  stump  and  being  attached 

A  long  cable  should  be  used,  aa  the  machine  Is  then  moved 
wer  tlmea.  A  flO-foot  cable  will  clear  about  %  acre,  an  S5-foot 
cable  about  U  acre,  a  100-foot  cable  ^  acre,  a  IBO-foot  cable 
:res,  a  SQO-foot  cable  nearly  three  acres,  from  one  set-up. 
There  are  many  types  ana  makes  of  stump  pullers  on  the  mar- 
ket. The  one  Uluatrated  in  Fig.  291  Is  an  Improved  machine  con- 
ducted of  steel  and  Iron  with  the  exception  of  the  lever,  which 
a  pole  1!  to  26  feet  long,  cut  from  the  wooda. 
A  one-horse  operated  machine  suitable  for  pulling  trees  and 
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■tomiM  Dp  to  8'  In  diameter,  fitted  with  t  steel  doalile  power 
pnlleys  and  100  feet  of  %'  cable,  weighs  (90  lbs.,  and  coats  flO. 

A  two-horse  machine  with  a  listed  capacity  of  £1  tons,  with 
IDO  ft  of  a-  cable,  weighs  47G  Iba.,  and  costs  |J5.  The  some 
outfit  with  one  steel  double  power  pulley  has  a  capacity  of  41 
tons,  weighs  SIS  lbs.,  and  casta  f4S;  with  two  pulleys  It  has 
u.  cspadly  of  ■<  tons,  velehs   E9G  lbs.,  and  costs  f5EI. 

A  machine  with  a  capacity  of  10,  tons,  with  210  feet  of  %- 
Inch  cable,  welshe  TTS  Ibe..  and  costs  I8S:  with  1  pulley,  having 
a  capacity  of  fiO  tons,  weig-hs  85E  lbs.,  and  costs  tOD:  with  2 
pulleys,  having  a  capacity  of  90  tons,  weighs  930  lbs.,  and 
coats  1110. 

The  pullers  haTtng-  SO,  100  and  ISO  ton  capacities  with  the  cut- 
flts  heretofore  described,  weigh  respectively  1,160,  1,280  and  1,360 
lbs.,  and  cost  tl20,  |14E  and  |1G5. 

The  capacities  and  prices  of  the  largest  macblnes  are  as 
tollowa; 

Capacity  6S  tons,  with  100  feet  IH-lnch  cable.  Weight  1.4G0  lbs. 
price  tl4E;  with  ZOO  feet  cable,  weiebt  1.650  lbs.,  price  1300. 

Capacity  IZB  tons,  with  1  pulley,  100  feet  1%-Inch  cable, 
weight  I,60O  lbs.,  price  1175;  with  iOO  feet  of  cable,  weight  1,800 
lbs..  (22S. 

Capacity  Igg  tons.  2  pulleys.  120  feet  1%-lnch  cable,  weight 
1.T50  lbs.,  price  |Z0O;  with  220  feet  of  cable,  weight  1,9G0  lbs., 
price  I2GE. 

For  taking  up  the  slack  rope,  cam  take-ups  are  tised.  These 
cost  from  14.50  to  fZS.  Root  and  stump  hooks  cost  from  tT 
to    (12. 

n  of  these  machines  are  often   used  to  move 
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<See  Levelsi  Drawing  Boards  and  Transits) 


Qerman  silver  protractors   i  * 
enslneers'  trlansvlar  scales,  I 

'•-■'•ita'  triangular  scales.  1 

niiles  )  .*' ■  ■ 


2  4E°  triangles 

i  3ci-«a 


1  B«t  French  curves. , , 

f36" 

t  T  squares  {  IS' 

I  blue  print  irsme. . . . 


Thumb   tacks    ■ 


fliHup 

:«SS 

each 

ilU 

t  oz. 

each 

each 

a  :; 

1  ax. 

each 

range  poles,  10-ft 

:::::::.  1:15 

J6,S0 

1  pantOKToph    . 


G  lbs.  each 
G  lbs.  each 


1  lb.     each 
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TAMPEBS 


Vat  Prlcaa.  The  net  prices  for  tampers 
roltowa,  No.  1  having  steel  plate  base.  No 
and  No.  3  a  round  cast  plate  base: 


Curb   4 


The  above  prices  are  for  tampers  with  wooden  handles. 
Pavliir  BamnMts.    Net  prices  at  Chtcaso  for  paving 

Kind  Weight  (Lbs.)         Pr 


Cobblest 

A  Fowar  Tunplng  ICftcMua,  Fis.  292,  consists  of  a  two-wheeled 
truck  on  the  rear  end  of  which  1h  an  air-cooled  gasoline  engine. 
battery  box  and  gasoline  tank,  which  drives  by  a  belt  a  hard- 
wood "lifting  board"  with  a  cast  Iron  head.  This  tamiwr  Is  lifted 
by  the  power  engine  and  allowed  to  fall  by  gravity.     Only  one 


Fig.  292.    Power  Tamping  Machine- 
man  Is  necessary  to  operate  the  machine,  and  the  roanutaoturer 
claims  that  It  will  strike  SO  blows  per  minute  or  28,300  per  eight 
hour  day.     On  this  basis  and  allowing  50  per  cent  <or  lost  time 
and  wasted  strokes,  the  head,  the  area  of  which  Is  \i  sq.  ft,  will 


TAMPERS  «13 

cover  T.SOO  square  feet  In  one  day,  or  In  a  trench  3  feet  wide  and 
6  feet  deep,  tamped  In  6-lnch  layers,  will  cover  240  lineal  feet  oC 
trench.  It  Is  claimed  that  the  machine  will  do  the  work  of  Ave 
or  Hix  men.  The  standard  machine  will  strike  In  a,  trench  from 
1  to  IK  ft.  wide  from  6  ft.  In  depth  to  the  surface.  Length  of 
stroke,  2  fl.;  weight  of  tamper,  86  lbs.;  eize  of  head,  S'xS";  1 
H.  P.  gasoline  engine  consumlns  1^  gallons  of  gasoline  in  ten 
bours;  wheels,  4'x38"  steel;  net  weight,  9E0  Iba.;  shipping  weight, 
1,200  lbs.;  price,  (300. 

»d-Alr  Driven  BanunMa,  Fig.  293,  for  use  In  foundries 
ratlvely   a  recent   innovation,   but   from   their   simple 


Fig.  293.     Chicago  and  Keller  Rammers  at  Work  on  Sewer  Covers. 


construction  and  the  large  amount  of  work  they  will  accomplish 
are  being  rapidly  adopted.  Owing  to  their  leBsenlng  the  manual 
efforts  of  the  moulder,  they  enable  him  to  accomplish  from  four 
to  twelve  times  as  much  work  as  under  old  hand  methods.  These 
rammers  are  especially  adapted  for  the  manufacture  of  concrete 
building  blocks,  pier  foundation  blocks,  sewer  covers,  chimney 
caps,  window  slUs,  curbing,  etc.  The  prices  of  the  following 
as  follows: 

<  ^       S  S 


iSJt' 


cores    9  7  BOO  to  800  60  to  81 

^    *?.  15  18  400toEB0  BO  to  8i 

jrk...20  24  300to4B0  «0  to.SI 

[>rk...2B  3B0  260  to  300  70  to  9( 
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BpecUeatlOBB:  Leoctk  IS  mllca,  4<4  imleA  Une  ia  t-wln!  met&IUe 
drcnlt  So.  II  B.  A  8.  t*t^  turd  drawn  evpiter  wire,  oak  braekets. 
arlsMi  Innilator*,  polea  >pu«d  171  feet  aparL 

Per  Mile 

IMCYliiC  hole* f  «.71 

BausrlDC  polea;  etc 14.1> 

Bettlns  pole* IlG.tS 

BtriagiBK  wire 78.7* 

Tool*    1.M 

a«ti«m 4.4S 

Total  iitiJi 

A  alropl*  ayaleni  a  mil*  or  •■>  in  leivth.  amltable  tor  eoa- 
trwetart,  toaXm  tll.09  for  each  Instmmmt  complete  witli  batteries 
and  llxhtnlns  arreater;  about  17.00  per  mile  for  G.  L  wire  and 
about  (t,04  per  ttltle  for  Insulators.  This  IB  for  a  sroond  return 
Una. 

A  double  metallic  drcnit  eyatem  coaU  18.70  for  each  Inetm- 
ment  fitted  with  magneto.  1,000  ohm  ringer  and  S-bar  generator: 
about  fH.OO  for  wire  and  83.00  tor  fnaulatorB  per  mile. 

Neither  of  tbe  above  llnea  includes  tHwta  tor  poles  or  erection. 

The  foUowins  coats  have  been  complied  from  an  article  in 
EnvineeHHff  and  Contracting  on  the  cost  of  building  a  high  power 
tranamlsalon  tine.  The  average  length  of  haul  was  one  mile. 
The   wagea  paid   per    lO-hour   day   were: 

Foreman 83. 00 

Laborer*  l.SO 

Linemen    2.50 

Team.  2  horae*  and  driver 4.G0 

The  poles  were  of  chestnut  30  to  83  ft,  long,  E  to  8  Inches  at 
the  top,  and  12  to  IS  Inches  at  the  bottom.  Seventy-four  poles, 
g  to  10  on  a  load,  were  unloaded  from  cars  and  hauled  to  the 
work   for   180.      Seventy-four   holes,    G    fL    deep   and   an   average 

of  H  Inchea  In  diameter  were  dug  at  a  coat  of  I72.7B  or  98  cents 
per  hole.  Poles  were  raised  by  band  at  a  cost  of  8GE.7G  or  7S 
cent!  per  pole,  and  were  dapped  for  the  cross  arms  at  a  cost 
of  8S2.82  or  8.8  cents  per  dap.  One  hundred  and  sixty-alz  cross 
armB.  well  braced,  were  placed  at  a  cost  at  127.62  or  17  dents  per 
cross  arm.  Nine  hundred  and  ninety-six  Insulators  were  placed 
at  a  cost  of  to  or  O.S  cents  per  unit. 

At  all  the  turns  the  poles  were  guyed,  and  elsewhere  where 
necessary.  The  cost  of  digging  the  holes  for  this  was  88.26  or 
02  cenlH  per  hole.  Raising  the  poles  cost  $12,  and  guying  them 
|9.  or  a  total  of  83. 2G  per  guy  pole.  In  some  places  trees  and 
buRhes  Interfered  with  the  work  and  these  were  cut  down  for 
tSS.GO. 


TELEPHONES  AIJD  TELEPHONE  LINES  .      aU 

Twelve  light  wires  were  atruni  on  each  pole  at  a  coat  of 
$118.50  for  21.6  mllcB  or  for  15.50  per  mile  of  wire.  Where  the 
line  was  connected  with  the  old  line  4  polea  bad  to  be  cbannd, 
which  coat  lES.EO  or  $H.tS  per  pote. 

The  coat  of  the  entire  l.S  miles  of  line  waa: 

Item                                                            Total  Coat  Per  Hlle 

Hauling    I  30.00  |  18.74 

DlttglOK  holea TZ.7t  4G.4T 

Ralelus  poles GS,7E  15.17 

Dapping  cross  arms Si.SS  14.14 

Placlne:  cross  arms  and  Insulators S3.(S  11.01 

Ouy  poles   39.15  IS.tS 

Trimming  treea  and  bushes S3.G0  20.04 

Stringing   wires    118.50  71.00 

Changing  old  poles GS.GO  SG.31 

Total   t4Ga.4f  f ZgS.43 

The  following  itemlied  cost  of  two  telephone  lines  Is  taken 
from  Enffintertng  and  OoiXmclMff. 

Two  short  lines  were  built,  one  10  miles  long  and  the  other 
14   miles   long.     The   cost  of  the   10   mile  line  waa   as   follows 

LABOR. 

l.T  days  for«nan  at  ti.OO ', t  0.80 

1.7  daya  aub-f oreman  at  fl.OO   G.IO 

4.0  days  climbers  at  tZ- 50 , lO.OO 

10.6  days  groundmen  at  83.35 33.83 

I7.»  days  total  at  82.54  .t4S.G8 

MATERIALS. 

18  poles  at  tl.GO 141.00 

IS  cross  arms  at  80.1K 4.10 

|8  steel  pins, at  tO.O 


giass  insulators  at  10.04 

lag  screws  and  washers  at  80.015 

lbs.  No.  8  galvanized  wire  at  fO.Oil.. 


Total tOl.OR 

Total  labor  and  materials,  1107.81  0  110.76  par  mile. 

More  than  80' per  cent  of  the  polea  were  2G  feet  long.    The  rest 
were  30  to  40  feet  In  length. 

The  cost  of  the  14  mile  line  was  as  follows,  per  mile: 

LABOR. 

1.1  days  foreman  at  tl.GD I  7.70 

1.3  days  sub-foreman  at  83.00 0.(0 

5.3  days  climber  at  81-7G   11.G8 

11.4  days  groundman  at  |2.3G 25.84 

81.G  days  total  at  81.54 tG4.tl 
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MATERIALS. 

t2  pole*  at  tl.t* >  4I.M 

JI  brackets  at  lO.tK *» 

itO  Iba.  Ka.  B  galvanised  wire  at  tl.Mt. .     IG.M 
l«  Iba.  No,  t  salvanlMd  win  at  lo.f  41 . .         .42 

"   "~~  fence  ataplea  at  SO.OIS 04 

'  (•.04 1-M 


'.1 


Total  I  arts 

Total  labor  and  materlala IM.n 

t  telephonea  at  *lt.M IS-OO 

MO  rt  oOce  wire 1.40 

Total (»>.»  e  t16.t4  per  mHe 

Conalderinc  the  low  coat  of  telephone  lines  of  this  lAaiacter, 
It  1b  siiTprlsInK  that  tber  are  doI  more  freqaently  built  for  use 
on  eonatmctlon  work.  For  tempararr  pnTpoaes,  a  much  cheaper 
kfnil  of  pole  conU  be  need.  For  example,  a  veir  aobatantlal 
pole  can  be  made  bj  nalllne  together  two  lz4-ln.  boarda,  ao  an 
to  form  a  post  ImtIiik  a  T-ahape  crosa  section.  Sach  a  pole 
would  contain  only  two-thlrds  of  a  toot,  board  measure  per  lineal 
foot  of  pole.  At  124  per  M  for  the  boarda.  a  pole  20  ft.  long 
would  cost  IS  cents.  Bence  the  poles  would  cost  less  than  tlO 
per  mile  of  line.  The  Na  »  wire  would  ordinarily  cost  less  than 
|13  per  mile,  and  tl  more  would  cover  the  coat  of  the  remaining 
line  materials,  maUns  a  total  cost  of  I2S  per  mile  for  materiala. 
I  have  no  data  as  to  the  labor  of  erecting'  such  a  line,  but  It 
would  certalolF  b«  less  than  |]G  per  mile;  and  In  aiM  where 
post  hole  diggers  could  be  used,  the  cost  would  be  consldersbly 
less.  In  fact,  a  telephone  line  bnllt  for  $35  a  mile  might  easily 
be  obtained  under  fairly  favorable  conditions.  Moreover.  It 
could  be  token  down  and  used  many  times  on  subsequent  con- 
struction. 

TELEPHONE  POLE  TOOI^. 

Length  Weight                    Price 

<Ft.)  (Lbs.)                         Each 

8t«e1  digging  bars S  28                          12.30 

Steel  digging  ond  crow  bars i  28                           2.75 

Bleel  digging  and  tamping  bars..         i  SO                           2.E0 

Pipe  poles   12  to  to  •  |S.tO  to   11.70 

Raising  forks 12  to  2D  0.00  to      S.OO 

Wood  handle  tamping  bars 3  1.00 

Vote*.  Cedar  poles  are  (1911)  quoted  as  follows  hy  the  R.  D. 
Dowte  Pole  Co.,  432  New  Torlc  Block,  Seattle.  Wash.  The  pnc« 
la  I.  o.  b.  loading  point: 
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TELEPHONES  AND  TELEPHONE  LINES 


LenKth  In  Ft 


-- — Price  Each 

Diameter  at  Top 


■White  esdar  polos  are  quoted  (1911)  by  the  : 
Lumber  &  Cooperage  Co.r  Mlnneapolla,  Minn.,  t.  o.  b. 
freight  rate  to  Chlcaso  12  cents,  as  foJlowa: 


Lenfcth  In  Ft. 


Price  Each 

Diameter  at  Top 


e  quoted  (1911) 


—  Price  Each  -~ 


n>  OtoMi  Ansa,    Prices  a 


, Price  per  Arm  In  Cts. , 

Length  Pacific 

Size,  3Kx4U  Id-                                            Coast  Chlcaso  New  York 

8  ft..  2  pin S                1314  IBS 

4  ft..  2  pin 11                   Uy,  21 

Eft.,  1  pin 18                   2SU  2814 

5  ft.,  4  and  e  pin 20^              31  ^  3fi 

S  ft.,  S  ana  3  pin 28                   43  48% 

10  ft.,  8.  ID  and  12  pin 37                  B&'A  fl% 

TaUrnpli  Wlra.  For  lots  of  fair 
Birmingham  wire  gage,  the  prlcea  If 
follows;  "Extra  Best  Best.-'  Noh.  «  to  9,  A%c;  Nos.  10  and  11, 
41i  o;  No.  12.  4K  c;  No.  14,  Ei*  c.  "Best  Beat,"  Nos.  fi  to  9.  314c; 
Nos.  10  and  11,  3^  c:  No.  12,  S^c;  No.  14,  4c.  Actual  freight  Is 
allowed   from   basic   points   where   it  does   not   exceed   SGo   pec 
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a»   fuBulBton   In   lota   ot  more  tban   l.OM   and 

,  lesB    than    10.000    are    Bold    at    the    TollotHag    prices    per    1.000: 

Etouble  petticoat.  20  ok..  tIS:  Western  Union.  >J0.15:  Xul  Z.  cable. 

tSS.lO:    No.    4,    cable,    |X10:    Huiude    type,    T    In.,    %13t6Q;    No.  ] 

triple  petticoat.   4^   In.,   tSO.TK. 

Ooivar  Win  (1>13).    Bales  have  berai  made  at  11%  to  19  cents. 
Altunlnain  wire  (1111),  baae  about  lie 
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TENTS  AND  OASO!  EQUIPHENT 


Tents  are  usually  made  of  8  ot.,  10  os.  or  12  oi.  Blngle  fllllng 
canvoH.  10  ox.  or  12  oi.  double  fllllna;  canvas,  or  of  10  oz..  12 
Ot.  or  IG  oz.  Army  duck. 


A.  OR  WBDQB,  TENTS  WITHOUT  POLES  OB  PINS. 


Fig.  a*.    A  or 


rS{/«dfla  Tant. 


WALL  TENTS  WITH  POLES,  STAKES  AND  ROPES. 


^1??* 

"a" 

S-oz.  Duck 

12-OI.  Duck 

Size  <Ft) 

(Ft.) 

(Ft.) 

Single  PlIlinK 

Double  FllUOB 

^x  7 

7 

t     G.GO 

t        M 

Bx  9 

?!l 

2G 

»il4 

1] 

6 

1 

TO 

12xl« 

i^ 

8 

i: 

9 

T« 

S 

00 

0 

2 

00 

11x24 

a 

2! 

0 

S 

M 

20x24 

11 

3( 

0 

00 

i*i60 

00 

16 

IK 

1 

IGO 

DO 

Files  complete,  half  the  price  of  t< 
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Fig.  2*5.    Wall  Tant. 
WALL  TENTS,   HOPED 
Height 


8-oz.  Dubk 
Single 

Fiiiiag 
t  sa.00 


Double 
Filling 
t   Se.OD 


aize  (Ft.) 
24x3S 
24x72 


FtB.  2»t.    StabI*  Tint. 

r  Height  of 

)       Center  (Ft.)  8-oz.  Duck 

14  t  sa.oo 

14  lao.oo 
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TENTS  AND  CAMP  EQUIPHBNT 

BQUIPMBNT 

Dinlnir  table   

8  doE.  agate  plate*   tO.lOaplece 

S  doz.  agate  cups    10  a  piece 

8  dOE.  aeate  Baucers     10  a  piece 

8  doi.   steel  kdveH     75  per  doz. 

B  doz.  at«el  forks    76  per  doz. 

3  doz.  plate  spoona.  tea     1.9S  per  doz. 

3  doz.  plate  spoona,  dessert l.Sfi  per  doz. 

3  doz.  plate  spoonB,  table    I.BC  per  dox. 


S  trestle  table 

E  boards,  12x1^x18  ft.,  dressed  . 

Cooking  utensils,  as  required  SOO  lbs. 

Miscellaneous,  lamps,  laoteriia,  stores,  baslna,  tuba,  palls  t.OOOlba. 

Th»  QoBt  of  Vxmmiag  and  noortBr  Tents  la  given  by  Hr.  R.  C 
EardmHii  of  Fort  Huachuca,  Aria.,  in  Xngtneering  V«i»,  Sep- 
tember 26,  1911.  from  which  the  following  Is  abstracted: 

Ttie  tents  were  of  two  sizes,  viz.:  14  ft.  x  14  ft  3  In.,  and 
(  ft  ll  In.  X  S  ft.  and  were  framed  with  2x4  In.  timber,  braced 
with  IzB  In.  timber  and  floored  with  1x12  In.  planlc.  The  larger 
tent  had  4  paira  of  rafters  and  the  smaller  3  pairs.     Ths  coat* 

lATie  Tent: 

■00  ft.  B.  H.  lumber  at  130.00 flMO 

7  lbs.  nalle  at  80.06 .35 

tlG.SB 
Small  Tent: 

ISE  ft  a  H.  lumber  at  (30.00 tE.ES 

G  lbs.  nails  at  tO.06 26 

tG.10 
luABOR  COST  OF  TLOORma  AND  FRAMING 
Tents  14  ft  X  14  ft  3  in. 
S8  Framsa; 

Coat 
Coat     per  Tent 

Carpenters,  81  houra  at  10.60 |1«.00 

Carpenter  helpers.  129  hours  at  tO.375 48.88 

Laborers,  1»  Sours  at  |0.2E 4.7B 

Iiaborers,  11  hours  at  |0.3D 2.20 

(71.33  11,877 

42  Floors,  Averase  Height  1  Ft.  Above  Qround,  Leveled: 

Carpenfers,  72  hours  at  lO.BO $S«.O0 

Carpenter  helpers.  163  houre  at  (0.875 E7.38 

Laborers.  81  hours  at  10,25 30.25 

Laborera,  IS  boura  at  (0.20 (.80 

(117.43  !,7»e 

ti.a7l 
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TentB  e  n.  11  In.  K  8  ft  4  In. 
l<t  Framea: 

CarpenterB,    B    houra    at    lO.EO I  2,S0 

Carpenter  helpers,  23  hours  at  tO-37I I.TE 

ttl.it   ,         .70S 

ti.Gei 

19  Ploora,  Avermse  Halght  l  Ft  Above  Qroimd,  Leveled: 

Coet 
Cost     per  Tent 

Carpenters,  9  hours  at  tO.SO t  4,G0 

Carpenter  helpers,  26  boura  at  f0.3T6 9,75 

I14.2S  10.891 

Total  Cost  of  Frame  ana  Floor: 

Large  Tent      Small  Tent 


Material    tls.SS  fB.gO 

•-"—  4.«7  1.B9 

130.02  tT.39 
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The  following  shows  the  n'umber  of  croaa  ties  required  per 
mile  of  track; 

Distance  Distance 

From  Center  From  Center 

to  Center  No.  of                            to  Center                No.  of 

<Ina.)  Ties                                (Ins.)                     Ties 

IS  3,G20                                        16                           1,748 

31  3,017  se  l.ei3 

24  S.tVi  42  1.49T 

27  2.S4S  45  1,39S 

30  !,113  48  1,300 

S)  I,SOG  SI  1.2Si 

The  coat  In  New  York  state  of  the  average  standard  yellow 
pine  railroad  tie  SxS  Ids.  z  8  ft.  was,  In  1908,  from  «e  to  90 
cents.  Chestnut  ties  may  averaie  from  10  to  IB  ceate  lesa,  while 
cedar  and  cypress  will  be  20  to  30  cents  cheaper.  The  ordinary 
contractor's  tie  suitable  for  narrow  gauge  track  Is  generally  pur- 
chascable  at  about  40  cents.  Ties  4x4  Ins..  In  seotjons,  are  too 
small,  as  they  split  easily,  and,  therefore,  ties  smaller  than 
6x4  Ins.  should  never  be  used.  Ties  used  in  narrow  gauge 
tracks  should  be  2  ft.  longer  than  the  gauge. 

Tblrty-flve  standard  gauge  ties  may  usually  be  cut  from  a 
pine  tree  that  Is  14  Ins.  In  diameter  at  a  height  of  6  feet  above 
the  ground.  A  skilled  man  can  cut  and  trim  40  to  GO  o(  these 
ties  per  day.  The  cost  of  cutting  and  hauling  ties,  provided 
the  timber  Is  growing  la  the  Immediate  nelgbborhood,  need 
not  be  more  than  10  cents  per  tie. 

The  life  of  a  tie  depends  largely  upon  Its  suitability  for 
resIstlnK  the  particular  kind  of  attacks  Incidental  to  Its  sur- 
roundings. Oak  ties  In  the  fairly  dry  localities  will  bold  spikes 
with  great  tenacity,  and  at  the  same  time  resist  the  eflect  of 
dampneea  very  well,  and  may  last  8  to  10  years.  Under  leas 
favorable  condltlona,  however,  they  may  not  last  more  than  T 
resi'S  When  untreated,  while  If  thoroughly  saturated  with  creo- 
sote or  tine  sulphate,  the  average  life  may  be  IT  years. 

The  following  table  shows  the  life  and  cost  of  ties,  etc.: 

Wood Concrete-— 

Va-  Standard 

treated  Treated  Steel  C.  I.    Relnforc.  Beam 

Life  In  years 8             20  35  30               S             14 

Cost   delivered 30          l.SO  4.2G  E.25          2.30          3.25 

Cost  of  renewal 12            .12  .15  .16            .18            ,18 

Cost  In  track 1.02          1,70  4.40  5.40          2.48          3.43 

Value  wornout  ties.       .85  .75            .20            .68 

SpaclDK  ctoc  In  ft.      1.876        1.875  2.  2.              2.              2. 
Cost     per     lln.      ft. 

track    E14        0.917  2.20  2.70          1.24          1.76 

Value  scrap  per  lln.  ' 

ft.   track 42  ,37  .10            .26 

Annual      coat      ties 

per  lln.  ft.  track.      0.81          0.067  0.131  0.149       0.17?        0.152 

track 427. 6S      353.76     691.6S      786.72      913.44      802.G6 

623 
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e  coats  are  determined  by  Bubstltutlng  In  tbe  f 
-cl+<c  — v)B        If  v-o        x-o(i+a) 

,t  tlBB   I 

track  V 


X :«  AnDUH.1  cost  of  tlaa  per  linear  foot  of  track. 


. .. e  per  linear  foot  of  trftclt. 

L^  Useful  Ufa  of  tie  In  years, 
i  -  Interest  rate  per  Biinuni. 
B~AnnuBl  payment  Into  a  ainkioB  fund,  which  at  the  r. 

In  the  above  table  1  —  1%. 


Hr.  D.  A.  Wallace  gives  the  following  coats  of  unloading  ties. 
Cost  of  train  service: 

CoBt  of  work  train,  tZE.OO  per  day;  forenmn,  tfiO.OO  per  month; 
labor,  11.10  per  day. 

From  COB.1  cars  while  running:  Train  service,  |1.04i  labor,  $OAB 
— total.  I1.4S;  iSO  tlee  at  0.6  cts.  per  tie. 

Box  a»ra  while  running:  Train  service,  tt.i*:  labor,  tS.35— total, 
tll.SS;  BTO  ties  at  l.t  cts.  per  tie. 

Nine  coal  car  work  trains  unloading'  In  spots  from  (:16  a.  m.  to 
6:1E  p.  tn.  The  cost  of  unloading  per  tie  was:  Delaya,  0.18  cts.; 
uAloading  time,  0^2S  cts.;  running  time,  0.83  cts.:  total,  1.40  eta. 
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TOOL  BOXES 

Wooden  tool  boses  cost  ready  made  or  made  o: 


Wood  tool  cartB  with  42"  wheels: 
Size  of  box,  82^  s  Si%  x  2E  Ins.     price. . 
Size  of  box.  43      x  24      z  14  Ina.    Price. . 


A  low  prfc«d  and  yet  irellablo  traoBlt,  known  as  a.  builder's 
tranall.  weighs  e  lbs.  and  costs  tSS;  with  compass,  3-lncta  needle. 
flOO.     The  tripod  weighs  6  lbs. 

A  light  mountain  transit  with  a  TU-lnch  telescope,  a  t-lnch 
needle,  complete,  costs  1200.  Weight,  Instrument  6;^  llis.,  ex- 
tension tripod,  7  lbs. 

Mountain  and  mining  transits  with  S^-Inch  telescope  and  4- 
Inch  needle,  cost  aomplete  tS35.  Weight,  Instrument  ID  ItiB., 
tripod  9  lbs. 

Surveyors'  transits  with  a  G-lnch  needle  weigh  16%  lbs,  and 
cost  tl40. 

Engineers'  Iranslts  complete  coat  from  $176  to  |2G0  and  weigh 
from  9  to  IE  lbs. 
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TSAOTION  ENGINES 


I   rang«  from   the  prices   Klven 


Fig.   297.     9x10-lnc 


Cylinder  Simple  Traction    Engin 


DESCRIPTIONS  AND  PRICES  SIMPLE!  TRACTION  ENGINE. 


Normal 


COMPOUND   TRACTION   ENGINE. 


LenKtb 

of  Bore 

and 

Steam 

Stroke 

Rated 

Preaaure 

Weight 

(Inches) 

H.P. 

(Pounds) 

(Pounds) 

BKn  S«i 

6>ix  9     X 

0           12 

30 

nsi  i 

1           2E 

30 

TRACTION  ENGINES 


Locomotive   Cab   for  32   H.   P.   engloe,   ITO. 

It  wider  tires  than  those  regularly  fumtehed  on  engines  are 
wanted,  for  each  S  Inchaa  extra  width,  add  to  list  price  123. SO. 
No  reduction  If  narrower  tires  are  ordered. 

Rei)alrs  on  traction  engines  are  about  14  per  cent  more  than 


1,  Fig.  298,  with  friction  drive  and  a 
patent  steering  device  are  as  follows: 

Fuel.  Tank    Water,  Tank 
Capacity  Capacity  Weight 

H.  P.  (Gallona)         (Gallons)  (Pounds)  Price 


Regular  road  speed,  \^  to  2%  miles:  third  speed,  SH  miles. 
Gasoline  traction  engines  with  equipment  for  converting  them 
nto  rollers  coat  HOD  extra. 


In  the  effort  to  reduce  the  cost  of  wagon  haul  below  that  of 
ordinary  team  transportation,  trials  have  been  made  of  traction 
engines  of  various  designs.  It  was  found  that  the  familiar  types 
of  engines  with  comparatively  narrow  wheel  treads,  were  use- 
less In  the  deep  dust  and  sand  of  desert  roads.  A  special  type, 
however,  called  the  "Caterpillar"  or  "Paddlewheel"  Engine,  Fig. 
2B9,   so   designated   from   the   peculiar  construction   of   Its   rear 
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and   propelling   wheels,    has   been   placed   In   service   with   good 

This  engine,  Instead  ot  the  large  hind  wheel  commonly  known, 
carries  Its  weight  on  Ave  truck  wheels  which  run  on  a  track  of 
plow  steel,  BO  protected  that  It  la  nearly  Impossible  for  sand 
to  reach  the  bearings.    The  hind  wheels  are  of  the  sprocket  typ« 


Fig,  2W.    Caterpillar  Tractor, 

and  engage  an  endless  belt  ot  "shoes"  or  "platformB"  which 
pass  around  the  sprocket  and  center  wheels,  78  Inches  distant, 
the  latter  acting  as  laiers.  These  platform  wheels  have  the  same 
tractive  area  as  an  ordinary  round  wheel,  1(4  feet  In  diameter. 

The  motor  used  la  of  the  four  cylinder,  vertical,  water  cooled 
type,  with  fi-ln.  i  8-ln.  cylinders,  developing  *0  brake  h.  p.  at 
5BD  R.  P.  M.  Distillate  IB  used  for  fuel  at  a  cost  of  lees  than 
1  cent  per  h.  p.  per  hour. 

The  capacity  of  these  engines  naturally  varies  with  the  grade. 
Loads  of  from  IE  to  20  tons  are  possible  on  level  roads.  Spe- 
cially built  trucks  capable  of  carrying  from  S  to  ID  tons  are 
used.  Compressors,  transformers  and  other  heavy  machinery, 
weighing  from  7  to  10  tons,  are  easily  transported  over  loose 
sand  on  grades  ranging  from  12  to  20  per  cent,  and  around  th« 
sharp  curves  of  mountain  roads.  Ordinary  wagon  transportation 
of  such   loads   under   like  conditiona   would   be    an   Impossibility. 

Accurate  cost  data  have  been  kept  of  the  performance  of  these 
machines,  together  with  team  haul,  for  the  purpose  of  compari- 
son. Recent  work  in  the  Jawbone  and  Mojave  sections  shows  an 
Bverase  ton  mile  cost  of  SO  cents  for  engine  haul,  against  an 
average  of  from  iO  cents  to  BO  cents  for  team  transportation. 

The  report  of  July  1,  IBD9,  shows  that  the  average  ton  mile 
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coat   26  cents  for  the  period  etidlns  at  that  time,   whereas   the 
lowest  bid   received  for   thla   work  was   80  cents  per  ton  mile. 
The  cost  of  operating  fifteen  of  these  engines  during  February, 


Supplies    t    9BE.1S 

Repairs   2,IB1.4T 

liBbor,  crew o  «„.  »- 

Depreciation  .... 


The  price  at  the  above  engine,  elngle  speed,  2%  miles  per  hour: 

tti^xS  cylinders,  spring  mounted,  weight  fully  equipped 

18.000  lbs IS.IEO.OO 

Extra  for  2  speed.  5  mllea  per  hour 250.00 

" •—  — "— "~-C •  260.00 


Per  Ton 

per  Engine 

I6.844.9B 

1389.68 

10.2242 

Tank  capacity,  water,  ES  gallons. 
Length  over  all,  18  ft.  4  In.;  width,  i  i>. 
Distillate  conaumptlon,  3.G  ralloDS  per  hour. 
Motor,  30  H.  P.  rated;  4B  H.  P.  brake  capacity. 


Mr.  L.  W.  Kills  read  a  paper  at  the  annual  meeting  of  the 
Oas  and  Qasollne  Engine  Association  at  Cincinnati,  Ohio.  June 
16,   191D,   from  which  I  have  made  the  following  abstract: 

Properly  handled,  working  about  jilx  hours  a  day.  well  and 
carefully  fed,  a  horse  may  have  a  working  life  of  ten  years  of 
1,000  hours  each.  Where  used  on  street  car  systems,  his  life  of 
usefulness  Is  from  two  to  four  years.  The  average  farm  horse 
win  do  well  to  develop  EOO  H.  P.  hours  per  year  or  S.OOO  In  ten 
yeare.  A  tractor,  carefully  looked  after,  would  probably  double 
this  for  each  rated  H.  P. 

About  20  per  cent  of  the  horse's  weight  may  be  taken  as  his 
maximum  sustained  draft,  and  six  to  eight  miles  per  hour  his 
maximum  sustained  speed  for  anything  more  than  an  hour  or  so 
per  day.  The  draft  horse  ordinarily  gives  the  largest  volume  of 
work  per  day  at  about  one-half  his  maximum  load,  and  one-third 
his  maximum  speed. 

One  reason  for  the  great  flexibility  of  the  horse  Is  the  fact  that 
be  works  most  economically  at  about  1  lb.  of  draft  for  10  lbs. 
of  weight,  or  from  BO  to  20  per  cent  of  the  rate  he  can  exert  In 
a  pinch.  In  the  motor  contests  at  Winnipeg  last  year  the  gas 
tractors  exerted  1  lb.  of  draft  for  4^  lbs.  of  weight  on  a  good 
sod  footing,  and  for  8  lbs.  of  weight  on  a  soft  dirt  and  gravel 
course.  The  average  horse  develops  one  useful  horsepower  for 
1.500  lbs.  of  weight.  Nine  of  theee  tractors,  which  completed  all 
the  tests,  developed  1  brake,  H,  P.  for  486  lbs.  of  weight,  and 
under  both  good  and  bad  footing  1  tractive  H.  P,  for  922  lbs.  of 
weight. 
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Ttie  tiorse  needs  a  driak  and  toad  after  every  seven  to  eight 
miles  of  plowing,  but  of  course  can  be  forced  to  go  a  greater 
distance.  Some  of  the  best  known  gas  tractors  could  go  from  10 
to  IB  miles  under  full  load  if  It  were  possible  entirely  to  empty 
the  fuel  and  water  tanks  without  stopping.  Actually  they  need 
water  about  as  often  as  the  horse.  Others  of  different  type  could 
go  for  IE  to  20  miles  without  fuel  and  several  times  that  without 
water,  with  their  present  tank  capadty.  A  better  balance  In  this 
respect  would  render  the  tractors  more  convenient,  snd  undoubt- 
edly some  weight  would  be  eliminated  In  so  doing.  A  steam  plow- 
ing engine  does  well  to  travel  two  miles  on  the  water  taken  In 
daring  IG  mlns.  Probably  SB  per  cent  of  the  weight  may  be  put 
into  metal,  :u  per  cent  into  the  cooling  water  and  2^  per  oent 
Into  fuel.  The  latter  may  be  Increased  easily  In  tractors  de> 
signed  for  use  In  dry  stretches. 

The  gas  tractor  cannot  compete  with  the  horse  as  a  haimng 
proposttioa  on  heavy  grades.  The  elimination  of  steep  grades, 
which  a  horse  may  surmount  by  the  expenditure  of  greatly  in- 
creased energy,  but  which  exhaust  the  overload  eu>aclty  of 
tractors,  will  mean  not  only  an  Increased  use  of  mechanical 
motors  for  hauling  purposes,  but  an  excellent  field  for  traction 
machinery  In  the  building  and  maintenance  of  good  roads. 

One  man  In  the  field  may  handle  four  to  six  horses,  developing 
from  2M  to  4^  H.  P.  Two  men  on  a  gas  tractor  will  handle  an 
outfit  doing  from  10  to  20  times  the  work.  To  care  for  a  traction 
engine  doing  the  work  of  2E  horses  requires  approximately  the 
same  time  in  the  course  of  a  year  as  to  care  for  one  horse. 


c.y  Google 
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Th«  term  Trench  Machine  comprlBes  machlneB  of  many  vBn«i] 
types,  such  as  cableways  on  which  are  operaied  buckets,  steam 
shovels  nith  booms  and  buckets  especially  designed,  and  elevator 
bucket   machines. 

Machines  for  trenches  over  10  feet  deep  and  3  to  10  fset  wld« 
consist  of  a  ra.ll  supported  on  A  frames,  carry  six  tuba  (eaob 
holding  %  cubic  yard)  at  a  time,  spaced  8  feet  apart.  Length 
ov«r  all,  336  feet,  and  length  of  working  section,  2gS  feet.  One- 
third  of  the  length  Is  given  over  to  trench  digging.  %  to  brick 
or  concrete  masonry  construction  and  the  remaining  %  Is  being 
back-tilled.  Width  of  machine,  8  teet,  and  height  U  feet.  It 
stands  on  a  track  of  tee  rail  and  can  be  puUad  ahead  to  a  new 
position  by  Its  own  engine  In  a  few  minutes.  Prioe.  complete 
with  engine,  and  Including  an  expert's  services  to  asalst  In  erect- 
Itte,  |3,36S  f.  o.  b.  cars.  Rental,  (200  per  month  for  terms  of  toar 
months  or  more,  lessee  paying  freight  one  way.  and  t4  per  day 
and  expenses  of  expert  during  erection.  Capacity  as  stated  by 
the  manufacturer  Is  250  cubic  yards  per  ten  hours. 

A  machine  for  pipe  eewer  work  is  similar  to  the  one  above 
described  except  that  It  has  a  working  length  of  240  feet  and 
weighs  about  2a  tons:  price,  (3,211.  Rental  the  same  as  for  the 
larger  machines. 

Each  of  the  above  machines  can  be  loaded  on  one  flat  car  34 
feet  long.  The  average  time  of  setting  up  and  starting  a  new 
machine  on  a  new  Job  is  from  five  to  seven  days.  A  contractor 
states  that  It  took  him  two  days  to  dismantle  a  machine,  move 
1,000  feet,  and  set  up  again. 

Mr.  A.  W.  Byrne  used  a  machine  of  this  type  In  a  4,000  ft. 
section  of  the  Metropolitan  sewer  system,  at  Boston.  The  force 
was   as  follows: 

\   englneman t  3.00 

1   lockman 2.00 

1  dumper   1.60 

8   ahovelers,  at  tl.76 14.00 

2  bracers,  at  f  2.E0 B.OO 

2   tenders,  at  12.00 4.00 

4  plank  drivers,  at  (2.O0 8.00 

2  men  cutting  down  planks,  at  f  2.00 4.00 

«  men  pulling  planks,  etc.,  at  »1.J6 14.00 

Total    t66.BQ 

The  trench  was  9  ft.  wide  x  20  to  30  ft.  deep,  and  this  force 
averaged  84  lineal  ft.  per  week  in  running  sand,  193  ft.  in  gravel 
and  coarse  sand  at  a  cost  ranging  from  SO  to  25  cents  per  cubic 
yard.  A  steam  pump  costing  tlO  per  day  was  required,  and 
about  \4  ton  of  coal  was  required  for  the  trench  machine. 

A  Osblaway  can  be  used  to  advantage  on  trenches  8  feet  and 
wider.  The  main  cable  is  stretched  on  towers  30  feet  high  and 
tbree  to  four  hundred  feet  apart.  One  tub  of  one  cubic  yard 
«31       . 
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capacity  Is  handled  at  a  time  and  can  be  loaded  at  any  point 
and  swuns  as  much  as  10  feet  to  one  etde.  The  cable  machine 
la  advaataKeoua  in  solt  dlKSlnsr  or  on  rock  as  no  part  of  the 
machine  Is  carried  by  the  aide  banki.  The  engine  and  one  tower 
st&nd  on  a  car  which  runs  on  tee  ralla;  the  other  tower  stands 
on  the  ground  and  must  be  lowered  and  carried  to  a  new  posi- 
tion. The  outllt  can  be  loaded  on  one  car  and  weighs  about  19 
tons;  price  of  300  foot  cableway  Is  13,260;  rental.  tSOO  per  month: 
capacity,  according  to  the  manufacturer,  3S0  cubic  yards  per  ten 
hours;  price  of  400  foot  cableway,  (3,500;  rental,  fS2E  per  month. 

West  of  a  north  and  south  line  from  Buffalo,  N,  T.,  add  tCO 
to  the  selling  price  of  the  cableways.  ' 

On  rented  machines  repair  parts  are  furnlahed  by  the  lessor, 
the  lessee  paying  carrying  charges  and  cost  of  replacing.  Oen- 
oral  repairs  are  such  as  are  necessary  on  any  contractor's  hoist- 
ing engine  In  constant  use,  together  with  the  replacing  of 
worn  out  st«el  ropes  and  running  parta,  which  are  comparatively 
small  Items,  aa  there  are  no  parts  subject  to  frequent  break- 
axes  as  In  the  case  of  steam  shovels  and  ditch  digging  machines. 

These  cableways  are  uaually  driven  by  a  7"JilO"  double  cylinder 
engine  capable  of  lifting  G.OOO  lbs.  They  raise  and  transport 
the  buckets  at  a  speed  of  about  440'  per  minute.  The  output  Is 
about  2l>a  cubic  yards  of  rock  per  day.  Mr.  Jamee  Pllklngton, 
ot  New  York,  says  that  he  has  taken  the  machine  down,  moved 
2 BO'  and  put  It  up  again  In  three  hours  and  fifty  minutes. 

The  following  costs  are  from  "Earthwork  and  Its  Cost,"  by 
H.   P.  Gillette,  for  a  aewer  In  Washington.  D.   C; 

Width  of  trench,  18  ft.;  depth  at  which  cableway  began  work, 
IE    ft.;  distance   of  travel   of   1    cu.    yd.    bucket.    lEO    ft.;    number 
of  trips  per  hour,  35;  hours  per  day,  S;  material,  cemented  gravel- 
Cost: 
Eatgineraan  f  2.00 

Fireman 1.26 

"'""lalman  , I.OO 


Ignalman 

_  dumpers,  _.  ,_ 

Coal,  oil  and  waste 

Interest  and  maintenance  (estimated) . , 


tl4.T6 


30  men  picking  and  shoveling 30! 

Total  for  280  cu,  yda (44. 76 

Cost  of  picking,  shoveling,  hoisting  16  ft.  and  conveying  IBO 
ft.  to  wagons,  16  c.  per  cu.  yd.  (Note  that  the  wages  were  very 
low.)  Bracing  and  sheeting  were  going  on  at  the  same  time;  the 
men  did  not  know  they  were  being  timed. 

A  self-propelling  machine  for  excavating  small  trenches  and 
which  digs  by  means  of  scrapers  and  buckets  fastened  at  the 
rim  of  a  revolving  wheel  Is  said  by  the  manufacturer  to  be  able 
to  excavate  In  any  ground  that  can  be  loosened  with  a  pick. 
The  machine  will  cut  through  a  log  or  timber,  but  If  It  strikes 
a  large  boulder  the  wheel  must  be  raised  out  ot  the  trench  until 
the  obstruction  Is  passed.  These  machines  cost  about  1260 
per  ton. 


TRENCHING  MACHINES  833 

[BTKODS  nCFKOTED  OT  OOHBTSVCTIVa  OOVCSHTS  PIPS 


Special  methods  and  devices  for  trenching  and  pipe  laying  have 
been  employed  In  constructing  two  lock  Joint  concrete  pipe  trench 
sewers  In  Jackson.  Mich.  These  sewers  vary  In  diameter  from  4 
ft.  to  IS  Ins.,  and  each  Is  about  2  miles  long,  and  the  lock  Joint 
concrete  pipe  Is  used  for  24  Ins.  In  diameter  and  above,  vttrlfled 
pipe  being  used  for  the  lE-in.  line. 

The  trench  is  largely  through  sand  and  gravel  and  considerable 
water  and  running  sand  were  encountered.  The  depth  ran  from 
7  ft.  to  26  ft.  and  tight  sheeting  was  required  throughout.  The 
first  few  feet  of  cut  were  made  with  horse  and  scraper;  if  the 
trench  did  not  exceed  8  ft.  In  depth  the  deepening  was  continued 
by  hand:  for  depths  exceeding  8  ft.  a  trench  machine  was  used. 
The  sheeting  was  driven  by  hand  and  was  pulled  after  the 
trench  had  been  nearly  refilled  by  means  of  a  chain  block 
fastened  overhead  to  a  rail  laid  on  the  bents  of  the  trench  ma- 
chine.    Two  men  pulled  all  the  sheeting. 

The  trench  machine  Ib  shown  by  Fig.  299A.  It  was  designed  by 
City  Engineer  A.  TV.  D.  Hall.  and.  built  150  ft.  long,  cost  fEOO, 
Including  three  U  cu.  yd.  eelf-dumplng  buckets.  The  construc- 
tion calls  for  very  little  explanation.  As  will  be  seen,  the  whole 
machine  la  made  so  as  to  move  along  the  work  .on  track  rails 
laid  on  the  banks  of  the  trench.  An  ordinary  double  drum  hoist- 
ing engine  operates  the  traveler,  one  drum  giving  the  traveling 
movement  and  the  other  drum  doing  the  hoisting.  The  usual 
method  of  operation  was  employed.  The  excavated  spoil  was 
raised  in  the  buckets,  conveyed  back  and  back-tilled  onto  the 
pipe,  which  had  been  laid  aa  fast  as  the  trench  was  opened. 

When  water  was  encountered  In  the  trench  It  was  handled 
as  shown  by  the  sketch.  Pig,  299B.  The  force  pipe  oC  an  ejector, 
shown  In  enlarged  detail  by  Fig.  Z99B,  was  attached  by  hose  to 
the  nearest  hydrant,  which  gave  the  ordinary  domestic  pressure  of 
about  80  lbs.;  the  suction  pipe  with  strainer  end  drew  from  the 
trench  sump  and  the  discharge  pipe  passed  over  a  bulkhead  Into 
the  completed  sewer. 

In  pipe  laying  the  usual  methods  were  followed,  the  pipes 
being  rolled  onto  skids  over  the  trench  and  lowered  by  the  trench 
machine.  The  pipe  laying  was  straightforward  work  except 
where  running  sand  or  quicksand  was  encountered  and  then  the 
special  shield  shown  by  Fig:  299C  was  employed.  This  shield  con- 
■IstB,  as  will  be  seen,  of  three  sides  of  a  bottomless  box.  It  la 
operated  as  follows:  When  near  grade  the  shield  is  set  on  the 
trench  bottom  In  the  position  Illustrated,  with  its  open  end 
straddling  the  end  of  the  completed  pipe.  Hay  la  then  stuffed 
into  the  spaces  between  the  sides  of  the  pipe  and  the  sides  of  the 
shield  to  keep  the  mud  out  and  two  men  Inside  the  shield  exca- 
vate down  to  grade,  driving  down  the  shield  as  they  sink  the 
excavation.     When  the  excavation  Is  completed  the  pipe  Is  laid 

*  Snginterina-VontTacttng,  Nov.  10,  1906. 
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ftnd  Jointed  Inalde  the  shield,  which  meanwhile  acts  as  a  tempo- 
rary ooderaam. 

Only  general  lleureB  are  available  c 
Mr.  Hal)  states  that  for  deptba  of  10 


__ 


nJ/Method  of  Pumping  V 


varied  so  much  onlns  to  local  cr^ijitions.  differences  In  materlali 
etc..   that  It   Is  ImpoBBlble   t       \..   _.  _  "     -— •" 

that  the  cost  or  excavating  'j^in.  sewer  from  17  to  20  (t.  dees 
has  been  53  cts.  per  cu.  yd /^ -phe  trench  at  n%   ft.  depth  c 


tftlRB     4.T    CI 

per  lln.  ft 
of  excavati 
of  trench. 


ikrtch  ShowlnD  Steel  Piste  Shield  Employed  In  Laylnj 
'  Sewer  Ptpe. 

yds  of  excavation  per  lineal  foot  and  costs  »2.60 
It  a'deoth  of  28  ft.  the  trench  contains  T.OS  cu.  yds. 
■,„  Ad  costa  7B  ctB.  per  cu.  yd.,  or  16.28  per  llr.  ft^ 
'"etween  17  ft.  and  26  ft.  depth  the  coatB  vary  about 
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and  Jointed  Inelde  the  Bh1«Id,  which  meanwhile  acts  as  a  tempo- 
rary cofTerdam. 

Only  general  fleures  are  available  on  the  cost   of  thle  work. 
Mr.  Hall  states  that  for  depths  ol  ID  ft.  and  Isbb  the  cost  has 


Fig.  2MB.    Sketch  Showing  Ejector  and  Method  of  Pumping  Watet 
from  Sewer  Trench. 

varied  so  much  owing  to  local  conditions,  differences  In  material, 
etc.,  that  it  la  Imposalble  to  get  at  average  costs.  Ha  statet 
that  the  cost  of  excavating  ii-ln.  sewer  (rom  17  to  20  ft.  deej 
bas  been  SI  cts.  par  cu.  yd.'   The  trench  at  17H  ft.  depth  con^ 


tains  4,7  cin.   ydn.   of  excavation  per  lineal 
per  lln.  ft   [At  a  depth  of  26  ft.  the  trench  contains  7.05 
]  and  costs  75  cts.  per  cu.  yd.,  or 

of  trench,     l^etween  17  ft.  and  28  ft.  depth  the 


(2.50 
15.28  per  lln.  ft. 
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in  proportion  from  B3  cts.  lo  7B  otB.  per  cu.  yd.  Theae  coHts  In- 
clude excavation,  back  fllllnK,  driving  and  pulltng  sheeting,  pipe 
layinK  and  cleaning  up  and  grading  the  street  after  the  work. 
They  Include  everything  except  coat  of  pipe  and  cost  of  sheeting 
timber  and,  apparently,  plant  and  overhead  charges.  The  gang 
worked  conelats  of  3D  men;  common  labor  Is  paid  (2  to  12.25 
per  day,  englnemen  |3  per  day  and  foremen  |5  per  day.  The 
work  id  being  dene  wholly  by  day  labor.  The  Information  from 
which  this  article  has  been  prepared  has  been  furnished  us.  by 
Mr.  A,  W.  D.  Hall,  city  engineer,  Jackaon,  Mich. 

Mr.  H.  P.  Gillette,  In  Enffineerina  and  Contracting,  gives  the 
results  ^of  hia  observatlona  of  a  No.  IT  machine  of  this  type. 
The  original  cost  was  |4,g00,  but  the  market  price  of  this 
machine  net*  Is  now  t5,2B0.  Mr.  Olllette  estimates  the  Interest  and 
depreciation  over  IBO  working  days  at  |7.00  per  day,  which  was 
eijulvalent  to  l'^  cents  per  yard.  He  gives  the  coat  per  lineal 
foot  of  trench  as-.*  cents  and  the  cost  per  cubic  yard  aa  10  T/ID 

Another  type  of  ^If-propelling  trench  excavator  can  attain 
a  road  speed  of  2%  intieB  per.  hour.  The  earth  la  eicavated  by 
buckets  traveling  on  a  cll^ln  elevator  and  la  removed  to  the  side 
of  the  trench  on  a  belt  coil^eyor.  The  buckets  are  self-cleaning 
«nd  travel  across  the  face  OTltthe  trench  In  order  to  eicavate  to 
the  proper  width  which  Is  rejff'ated  by  two  set  screws.  It  Is 
not  necessary  to  change  the  buiilieta  or  scrapers  to  change  the 
width  of  the  trench.  The  manufflLC'Ters  rate  their  machines  at 
*i  cu.  yd,  per  minute.  The  mactVae  ia  operated  by  one  man; 
coal  consumption  1,200  to  2,000  IbaVp*''  1*  hours.  The  weight 
of  the  machine  Is  well  ahead  of  the  nfeneh.  It  Is  not  suited  tor 
very  rocky  ground,  but  when  a  large  l^ulder  or  similar  obstacle 
Is  met  the  buckets  can  be  raised  over\j''®  obstruction  and  can 
start  again  on  the  farther  side  of  the  obi^ructlon. 

relght 

Tons)         Price 


Another  excavator  of  the  aelf-propelllng  type  1 

earth  Is  excavated  by  scrapers  and  buckets  t 
elevator    and    removed    to    either    side    of    the    I 
conveyor  is  shown  In  the  following  table 
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cost  from  (1  to  %2  per  day;  od  the  larser  machines  (2  to  tG  per 
day.  These  machines  are  self-propelllnK  both  for  dlggliiK  and 
travelins.  no  cables  being  used.  Ueually  the  tractions  on  these 
machines  are  of  the  wheel  type,  large  In  diameter  and  having 
a  vide  face.  For  traveling  over  streets  this  la  satisfactory,  but 
for  operating  In  soft  ground  the  rolling  platform  traction  Is 
recommended.     These  machines  have  various  changes  ol  speeds 


and  can  be  changed  Instantaneously  by  t 
to  change  the  width  of  the  trench  the  acn 
and  others  of  the  proper  dimensions  aubstl 


PBOOKESB    SIAOKA3E    AVU    SISTKIBTmOV    OF    TUCB    OF 

rOBCX   OV  SEWSB  TBEirOKIKa  BT  KACKZHX. 

After   W.   O,   Kibchofveb. 

Recently  an  8-ln.  sewer  E,270  ft.  In  length  was  laid  at  West 
Salem.  W^Ib.  .The  excavation  was  made  In  a.  sandy  gravelly  clay 
by  the  use  of  a  Parsons'  trenching  machine.  Fig.  300  shows  the 
machine  in  operation.  The  trench  averaged  about  S  ft.  deep. 
The  total  number  of  days'  work  put  in  on  the  job  was  325%, 
or  an  average  of  ei.S  days  per  1,000  ft.  o(  sewer.  The  trenching 
machine  was  operated  20  days  out  ot  the  total  26  put  In  upon 
the  work,  or  an  average  of  263^4  ft.  per  day.  The  least  distance 
made  In  a  day  was  20  ft.  and  the  maximum  distance  was  GEO  ft. 


TKENCHtNQ  MACHINES  I3S 

«(  completed  sewer.  There  were  Ave  daya  In  which  the  rate 
exceeded  400  ft.  at  sewer  per  day.  The  proKresB  diagram  Is 
shonn  Id  Fig.  SOI. 
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The  labor  upon  the  work  wae  divided  as  follows  In  days  p-m- 


Contractor  . 
Inapector  . . 
Pipe  layer  . 
Poremoti 


Hason 3.TB 

Water  boy   1.9»a 

Common  labor   £G,04 

Tamper 4.13 

The  greateBt  number  of  men  employed  In  any  one  day  wa» 
IS  and  the  amalleat  number  was  two. 

This  work  was  done  under  the  eupervlsion  of  W.  G,  KirohoHer, 
CODBultlDfr  engineer,  Madlaon.  Wis.  The  contractor  was  F.  E. 
f  Watertown,  Wis. 


■  BnirineerJHir  and  Conlroctltip,  July  IT,  1912. 
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St.,  In  Chicago.  111.  The  sewers  to  be  built  comprise  about  6GE 
ft.  of  38-ln.  brick  sewer,  about  2,200  It  of  SO-ln.  brick  sewer  and 
some  17,000  tt.  of  IB  and  18-ln.  pipe  aewer.  The.  depth  of  these 
Hewers  below  natural  ground  surface  Is  an  averag-e  of  14  ft. 
The  soil  consists  of  black  loam  overlying  yellow  and  blue  clay, 
the  clay  being  stiff  enough  to  stand  well  with  only  occasional 
sheeting  planks.  Altogether  the  soil  conditions  are  well  fitted 
for  trenching  by  machine  and  all  trenching  is  planned  to  be  done 
by  machine.     Fig.  302  shows  the  machine  used  which  is  a  No.  1 


1  Machine  Digging  a 


Austin  Trench  Excavator  fitted  with  buckets  cutting  to  a  width 
of  42  Inches. 

The  work  at  present  Is  on  the  36-ln.  circular  sewer,  which  con- 
sists of  a  two-ring  Invert  and  a  single  ring  arch.  Following  the 
machine  the  trench  bottom  !s  troughed  to  templets  of  the  sewer 
Inverts.  For  this  larger  sewer  the  trench  sides  were  to  be  under- 
cut at  the  bottom,  since  the  excavator  cuts  only  42  Ins.  wide, 
but  with  the  smaller  sewers  there  will  not  be  this  extra  work. 
Three  men  pick  the  bottom  and  undercut  the  sides  behind  tha 
excavator,  which  Is  kept  about  IE  ft.  ahead  of  the  Invert  masons. 
Vertical  plank  spaced  about  2  ft.  apart  and  bound  with  pipe  and 
Iron  bands  are  sufficient  to  keep  the  trench  sides  safe. 

Three  bricklayers  work  on  the  inverts  and  two  work  on  the 
crown  which  follows  from  30  to  BO  ft.  behind.  Brick  handlers, 
mortar  men  and  helpers  bring  the  force  on  brick  work  up  to 
30  men.  The  Invert  brick  are  laid  to  the  templet  cut  trench 
bottom.  To  undercut  the  arch  Hat  iron  circles  in  two  parts 
connected  by  bolts  are  set  6  ft.  apart  on  the  completed  Inverts 
and  2x4  In.  lagging  Is  laid  on  them  to  form  the  arch  center.  The 
rings   are   collapsed   by   removing   the   connecting   bolts. 

Trench  excavation  was  begun  June  3  and  at  the  time  the  work 
was  visited,  July  8,  l,flOO  ft.  had  been  excavated.  This,  however, 
la  no  indication  of  the  speed  of  the  excavator,  for  it  Is  worked 
only  fast  enough  to  keep  some  IE  ft.  ahead  of  the  invert  masonry. 
On  two  favorable  days,  184  ft.  and  ITO  ft.  of  sewer  were  built. 


TRENCHING 

t  the  average  advance  has  been  much  leas.     The  contractor 
ted  that  the  machine  had  not  norked  over  half  the  tlm«. 

e  of  the  coBt  of  operating  the  excavator  hased  partly 
iss,  is  as  follows: 

Engineer ^ tS.OO 

Fireman    2.B0 

Coal   4.00 

Oil  and  waete 50 

Kepalra    1.00 

Depreciation    2.7S 

Interest  at  5  per  cent 1.3T 

Total  cost  per  working  day  .117.10 

The  machine  will  uae  about  three-quarters  ton  of  coal  per  day. 
To  be   conservative   we  have   assumed   one   ton   at    »4.00.     The 


repairs  were  also  estimated  a 

The  depreciation  Is  taken  at 
years,  and  although  It  Is  assumed  that  the  owner  of  such  a 
machine  will  be  able  to  sell  It  at  the  end  of  that  time,  no  allow- 
ance for  salvage  value  Is  made  here. 

Assuming  that  the  brick  sewer  may  follow  the  machine  at  a 
rate  Of  170  ft.  per  day,  the  cost  per  foot  of  trench  excavation 
Is  ip  cents,  or  G  cents  per  cu.  yd.  If  the  contractor  could 
double  Iho  rate  of  brick  construction  he  could  then  reduce  the 
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excavation  cost  by  one-half,  as  he  statea  that  the  machine  IB 
uaed  about  BO  per  cent  of  the  time.  Other  items  enter  Into  the 
Increase  In  speed  of  brick  aewer  conalruction  which  mlg-lit 
increase  the  cost  of  that  part  of  the  work  more  than  the  reduc- 


Canon  Trench  Machine  Purchated  by  City  of  Brandon. 
Manitoba,  Canada,  and  In   Use  on  First  Street 
Sewer,     i-lolits  Six  Tubs  at  a  Time. 


D  in  cost  of  excavation.  The  decrease  In  cost  of  excavation  on 
I  3,000  It.  of  brick  aewer  if  built  at  twice  the  rate  of  speed 
uld  be  3,000  X  E  cents,  or  tlEO,  which  Is  hardly  enough  to 
rrant  the  risk  of  Increaelng  the  cost  of  the  brick  work. 
^IgB.  303-30E  Illustrate  well  known  trenchlns  machines  on 
"lous   typea  of  construction. 


A  three-spring,  short  turn,  light  truck  with  side  and  tall 
boards,  welstilng  810  lbs.  and  holding  1  ton,  costs  I8E.00. 

A  two-rhorse  truck,  neighing  2,000  lbs.  and  holding  i'A  tons, 
costs  IZ66.M. 

A  two-horse  truck,  weighing  2,300  lbs.  and  holding  ZH  tons. 
costs  tZTO.OO. 

A  two-horae  truck,  weighing  3. BCD  lbs.  and  holding  4  tons 
costs  I3G0.00. 


Fig.  3M.    Timber  Bugflle*  or  Truck*. 

nmlMc  BofKies  ■»  Trnoka — Used  extensively  by  builders  for 

handling  heavy  beams  and  timber.  Size.  1  ft.  long,  2  ft.  8  In. 
wide.  Made  from  hard  wood.  Wheels.  34  Ins.  diameter,  4  ins. 
face.    Axles,  3  Ins.  square.    Price,  (26.00. 
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*Ili  connection  with  the  dredslng-  work  and  other  conatructlon 
tributary  to  the  park  extenaton  work  at  Lincoln  Park,  Chicago, 
a  fleet  of  tugs  and  other  floating  apparatus  waa  employed. 

The  tug  "Keyatone"  has  a  steel  hull  87  ^  ft.  laag.  19  ft.  beam, 
and  11  ft.  deep.  She  Is  of  91  gross  ton  weight,  and  was  built  In 
18S1.  She  contalnH  1  fore  and  aft  compound  condensing  engine 
with  lSx34  In.  cyllnd«rs  of  30  In.  stroke,  and  one  flre-box  marine 
boiler,  14  ft.  long  x  102  In,  In  diameter,  carrying  steam  at  125 
lbs.     The  crew  la  as  follows: 

Per 
Month 

1  Captain  J165.00 

1  Engineer 120.00 

1  Deckhand    '. '.','.',..','..','. 6B.00 

1  Scowman    SE.OO 

1  Watchman   86,00 

1  Cook  including  aiipplles   222.G0 

This   tug  was   In   commlaalon   12   hours  per  day.     Board  wa* 

furnished  the  men  In  addition  to  the  regular  wages.  The  tug 
was  purchased  by  the  Park  Commlsaton  In  lt>OG  at  a  cost  of 
tlS,983.19,  Including  ImprovementB,  and  was  fitted  with  Jonea 
underfeed  stokers  In  1910  at  a  cost  of  |2,02G,  making  Its  total 
cost  (16.008.19.  It  has  been  In  commission  2,348  hours.  The 
cost  of  operation  In  1910  was  as  follows: 

Cost 
Cost  per,  Hour 

Labor  operation   $E,48E.et  t2,S3S 

840  tons  coal 2,772.(0  1,180 

Supplies    91S.E8  .290 


Total  coat  of  operation 19,301,19  13,961 

Summarizing  we  get  the  following  costs: 

Total  cost  of  repairs 11,960.82 

Cost  of  operation  per  hour 3.961 

~      ■      "  ■■    n  per  day 47. B6 

aer  hour 0.836 

10.06 

The  tug  was  mostly  used  for  towing  scows  loaded  with  loam 
for  park  purposes,  but  89  hours  of  Its  time  were  charged  to 
dredging. 

This  tug  again  served  the  dredge  from  April  20  to  June  B,  1811, 
on  which  date  she  picked  up  one  of  the  dredge  cables  In  her 
wheeL    She  was  docked  on  June  14,  and  a  new  rudder  of  wood 


,    8,   Vol. 


GE.3G  I 


TOGS  *4G 

placed  on  her.  The  tug  neot  Into  commlBaton  BKBin  on  June  19 
towlns'  black  soil  trom  that  date  till  Jan.  1,  1912.  Dnrlns  the 
season  she  towed  19.000  cu.  yds.  of  black  aoll  at  a  cost  of  ITH 
cts.  per  cu.  yd.,  and  12,000  cu.  yds.  of  stone,  S.OSO  cu.  yds.  of 
which  were  handled  before  Dec.  1,  In  conjunction  with  the  black 
Boil  at  a  cost  of  33  eta.  per  cubic  yd.,  and  3,940  cu.  yds.  after 
Dec.  1  at  a  cost  of  G5  cts.  per  cu.  yd.  The  table  gives  by  items 
the  cost  of  operation  and  repairs  for  the  season. 

Hours  In  commission  Z,3TT<4 

Operation. 

Total         Per  hour 

Labor    %  M89-70 )  ,„  *» 

Watcblng    89,3*  (  "■•" 

Fuel    4,230.00  1.78 

Supplies    1,133.61  ,47 

Insurance  127.G0  ,0B 

Ulscellaneous   394.31  .10 

Total    .tl2,E04.S6  tB.2« 

Repairs. 

l^bor    t  1,891.!B  »0-80 

Material   1,311,1!  r.R 

Teams   °  '""■ 

Derrick   

Haualer 

Richard  B 

Total  repairs t  3,409.60  11.44 

Total  operation  and   repairs tlG,914.S«  ((.70 

The  tug  "Richard  B,"  Is  78  ft.  lonS,  17  ft.  beam,  and  7  ft.  in 
depth.  She  has  a  wooden  hull  and  Is  rated  at  63  eroas  tons. 
Equipment  comprises  one  fore  and  aft  compound  condenslQK 
eng'lne,  10x30  In,  cylinder,  with  14  In.  Btroke.  Her  boiler  la 
Bcotch  marine  type,  14  tt-  long  by  96  Ins.  diameter,  and  carries 
136  lbs.  of  steam.  She  was  built  In  1906.  Her  crew  consists  of 
a  captain  at  tl46,  an  engineer  at  flZO,  a  Itrenian  and  a  lineman 
each  at  tOG.  The  tug  was  purchased  by  the  Park  Commleslon 
In  1005  for  $B,T44.G6,  which  price  Included  some  repairs  and  Im- 
provements made  before  placing  In  commission.  The  cost  of 
operation  and  repairs  during  1910  were  as  follows: 

Hours  in  commisBion 1,118 

Hours  leased  782 

Hours  on  park  extension 3tt 

Item  Cost 

Labor  operation,  38S  hours ;    478.88 

Fuel.  386  hours   31G.T6 

Supplies 104.03 

Insurance    9G.0O 

Labor  repairs  (winter)  Ell.SB 

Material  repairs B34.41 

Towlne  repairs   31.71 

Total  operation,  386  hours 991.68 

Total  repairs,  1,118  hours 1.067.62 

Totel  operation  and  repairs 2,059.18 

Total  cost  per  hour 3.63 

Total  cost  per  day 4S>S< 
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The  time  of  this  tug  was  charged  to  the  dredge  work  for  18B 
hours.     It  was  tn  commission  12  hours  a,  day. 

This  tug'  wKB  In  FOmmlaslon  again  after  March  T,  ISll,  and  was 
engaged  In  mlscellaneoua  work  on  days  when  needed  and  went 
Inio  continuous  service  on  July  11.  aervtng  the  breakwater  con- 
struction fleet,  assisting  the  "Hausler"  In  serving  the  dredge 
and  towing  black  soil  from  the  river  to  the  work.  Her  cost  for 
the  eeason  Is  given  by  the  following  table: 

TABLE    163 — COST   OF   OPERATION   AND   REPAIRS   OF  TUG 

■•■RICHARD  B." 
Hours  In  commission 2,184)^ 

Operation. 

Total         Par  Hour 

I^bor     14,061.90  I  •,  n* 

Watching   44S.«8f  *^-"" 

Fuel    1,236.75  .67 

Supplies    351.08  .16 

Insurance   109.64  .05 

Miscellaneous    3.33  .... 

Total  operation $6,201.28  fS.gl 

Labor     t  S«fl.40  lO.IT 

Material    173.84  .08 

Pile  driver 197.67  J  ,. 

Derrick   2«.27  (  ■*" 

Total    repairs }    703.18  »0,3S 

Total  operation  and  repairs $0,964.46  fJ.lB 

The  cost  of  operation  of  the  motor  boat  Is  given  below  tor  eight 
months.    Its  time  was  charged  to  the  entire  fleet. 

Operation. 

Total  Per  Day 

I^bor t    620.00  I  ,,  f.„ 

Supplies 336.73  (  *"'"' 


Repairs. 

Labor '. t  291.81 

Material 13.72 

Derrick    85.46  |I.6S 

Total    11,240.71  (6.19 

The  tug  "Hausler,"  the  last  of  the  three  tugs  belonging  to  the 
fleet,  la  72  ft.  long,  18  ft.  beam.  9  ft.  deep,  and  is  rated  at  61 
gross  tons.  She  was  built  In  1803  of  wood.  Her  machinery  con- 
sists of  1  vertical  non-condensine  engine,  22i44  In.  cylinder 
with  24-ln.  stroke.  She  has  1  Are  box  marine  holler,  14  ft.  long 
I  96  In.  In  diameter,  carrying  136  lbs.  of  ateam.  Her  crew  con- 
sisted of  a  captain  at  $166,  engineer  at  $120,  and  two  ftremen  and 
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one  deckhand  at  tEE.  As  Htie  was  In  commlsaton  it  hours  per  day 
It  was  necessary  to  provide  a  double  crew,  each  working  a 
12  hour  shift.  Thia  tug  was  purchased  In  IBOB  for  (10. 500.  The 
cost  of  operation  and  repairs  for  the  season  of  1910  waa  as 
follows,  for  G,S37.II  houra  In  commisalon; 

Coat  Cost 

Total  p«r  Hour  p«r  Day 

Labor  operation t  8,283.92  (1.496  flT.SE 

Fuel.  773  tons 2,9*3.00  .B24  8.2» 

Supplies   389. EG  .667  .SO 

Insurance    2G0.00  .045  .5* 

Labor  repairs 1,317.26  .238  2.86 

Material  repairs    1.S9T.63  .343  4.12 

Towing  repairs 14.12              .02 

Total  operation   11,806.67  2.130  26.58 

Total   repairs 3,224.01  .690  7.06 

Total  coat   15,035.^6  2.720  32.64 

This  tug  devoted  nearly  all  Ita  time  to  the  dredge  during  ISIO. 

In  1911  the  tue  "Hausler"  did  not  go  Into  commlaalon  until 
June  IE  OD  account  of  repairs  to  her  boiler  which  required  from 
Feb.  20  to  Jun«  2.  The  furnaces  were  practically  rebuilt.  The 
cost  Of  her  operation  for  the  aeaaon  Is  shown  as  follows: 

Hours  in'  commlaalon 3,602  ^ 

Operation. 

Total         Per  Hour 

Labor I  7,120.701  ., -» 

Watching    178.67  i  ♦^"" 

Fuel 2,683.93  .72 

Supplies    844.03  .IS 

Insurance 268.76  .07 

Total  operation H0,796.08  J3.00 

Bepaire. 

LatMir t       791.13  10.22 

Material    2,864.93  .80 

Derrick    18B.50 1  „« 

Richard    B , lis. 03  J  ■"" 

Total  repairs |  3,960.69  11.10 

Total  operation  and  repairs   $14,766.67  (4.10 

SOW  BOATfl 

Under  "Barges"  are  described  a  number  of  such  boats  used  on 
the  upper  Mississippi  and  nhose  coat,  life  and  coat  of  repairs  are 
described.     I  herewith  append  a  list  of  tow  boats  used  on  this 

Tow  ■onta.  There  are  three  sizes  of  tow  boats  used  which  are 
designated  as  large,  medium  and  amall.  Of  the  boats  mentioned 
In  the  following  tables,  the  "Coal  Bluff,"  "Fury,"  "Henry  Bosse" 
and  "Alert"  are  in  the  flrat  claaa;  the  "Ruth,"  "Mac"  and  "Grace" 
In  the  second;  and  the  "Lucia,"  "Louise,"  "ElHle,"  "Emily"  add 
"Ada"  In  the  third.  The  "Elsie"  was  built  with  a  steel  hull,  and 
the  wooden  hull  of  the  "Louise"  was  changed  to  steel  in  190G. 
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The  "Fury"  and  "Henry  Bosse"  (formerly  the  "Viien")  were 
built  under  contract  at  Dubuque,  Iowa.  Their  bulla  are  ot  oaX 
100  ft.  I  19  ft.  B  In.  X  !  ft.  10  In.;  cylinders,  lOW  In.  x  4  «.;  one 
boiler,  22  ft.  I  42  in.,  with  ten  B-ln.  fluos.  Both  of  these  boats 
have  been  rebuilt  with  some  what  dllTerent  dimeuBlons.  On 
December  31,  1910,  they  were  claased  as  fait,  which  means  that 
extensive  repairs  were  needed. 

The  "Alert"  was  bought  aecoikd-hand;  hull,  oak,  llExDiS  ft.: 
cyllndere,  10  In.  x  B  ft.;  one  bollar,  IB  ft.  i  48  In.;  rebuilt  In 
18S4  and  partially  rebuilt  several  times.  December  SI,  1910,  In 
bad  .condition. 

The  "Coal  Bluff"  was  boug-ht  second-hand,  >  years  old;  hull, 
oak,  ISO  ft.  X  8S  ft  X  4  ft.  0  In.;  cylinders.  IE  in.  x  B  ft;  three 
boilers,  2e  ft.  i  38  In.;  hull  twice  rebuilt  and  also  very  large 
repairs;  condition,  bad. 

The  "Mac"  was  bought  nearly  new;  oak  hall,  73x16x3  ft; 
cylinders.  T  In.  x  8  ft  1  in.;  one  boiler,  14  ft.  x  3G  In.;  hull  has 
never  been  entirely  rebuilt,  although  large  repairs  were  made  In 
1894.    1902.    and    1910:    condition,    good. 

The  "Ruth"  wss  buUt  by  the  United  SUtes;  hull,  oak,  7S  ft 
X  17  ft  X  3  ft  8  In.;  cylinders,  7  in.  i  4  ft:  two  boilers,  10  ft, 
X  30  in.;  hull  has  not  been  entirely  rebuilt,  but  received  large 
repairs  In  1901  and  1909;  condition,  good. 

The  "Orace"  was  built  by  the  United  States;  hull,  oak,  79x17 
ft;  cylinders,  7  ft  E  in.  x  4  ft  1  in.;  two  boilers,  10  ft  x  30  in.; 
hull   has  not  been  rebuilt  or  receivtA  large  repairs;   condition. 

■mftll  Tow-Boata.  The  "Lucia"  was  built  by  the  United  States 
at  Keokuk;  hull,  oak,  68  ft  x  12  ft  8  In.  x  3  ft;  cylinders,  S 
in.  X  2  ft.  8  in.;  holler,  10  ft  x  8S  In.  She  had  large  repairs  in 
1392  and  1904,  and  her  hull  was  rebuilt  in  ISSS  and  1909-1910; 
condition.  December  31,  1910,  good.  ' 

The  "Louise"  was  butlt  by  the  United  States  at  Keokuk;  hull, 
oak,  61x12x3  ft;  cylinders.  6  In.  i  2  f t  fl  in.;  boiler,  10  ft  x  !« 
In.:  hull  rebuilt  in  1894;  steel  hull  in  1905;  moderate  repairs  each 
year:   condition,   good. 

The  "Elsie"  has  a  steel  hull  and  was  built  by  contract  at 
JelTerson.  Ind.;  hull,  6Tx13x3  ft:  cylinders.  6  in.  x  2  ft  0  fn.; 
boiler,  10  ft.  I  34  in.  The  "Elsie"  appears  to  have  cost  as  much 
money  as   the  wooden  hull    "Ada"   for  the   same  period   of  time. 

The  "Emily"  was  built  by  the  United  States  at  Keokuk;  hull, 
oak.  87x12x3  ft;  cylinders,  8  In.  x  2  ft  4  In.;  boiler  10  ft  x 
34    In,;    condition,    good;    new  hulls    in    1902    and   1909-1910. 

The  "Ada"  was  bulU  by  the  United  States  at  Keokuk;  hull,  oak, 
88x11x3  ft.:  cylinders,  fl  In.  x  2  ft  6  In.:  boiler.  10  ft  x  S4  In.; 
condition,  good;  hull  rebuilt  1803-1904. 

These  small  tow-boats  are  of  great  value  with  light  tows  in 
worklnK  around  the  dams. 
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(See  Steam  Shovel  MEmufacturerB.) 

Unloader  plows,  Figs. 
lOT-308,  are  largely  used 
In  railroad  ttnd  canal 
con  B  true  ti  on.  The  best 
types  are  constructed  en- 
tirely of  Bteel.  They  are 
usually  operated  by  be- 
ing pulled  through  the 
train  of  cars  by  a  cable 
attached  to  the  engine. 
Three  types  are  manu- 
factured: the  center  un- 
loader.  which  distributes 
the  material  equally  on 
both  sides  of  the  track; 
the  right  unloader,  which 
distributes  the  material 
to  the  right;  and  the 
similarly  constructed  left 
unloader.  which  places 
the  n  ate  rial  on  the  left. 
A  right  unloader  can  be 
used  as  a  left  unloader 
and    vice    versa,    by    re- 

altZlL  ""  '""°"°"  °'        FIj.  S1I7.    T„,  L-4  BuOTi..  Sid.  Plow 
Showing  Curve  of  Moldboard. 

Car  ■  Height 

Capacity,  of  Mould 

Typo                                                 Cu.  Yds.  Board,  Ins.  Price 

Centre  unloadera 10        '  39  to  27  (300,00 

Centre  unloaders 20  *5  to  33  376.00 

Centre   unloaders 3B  6S  to  44  6ED.00 

Centre   unloaders 60  60  700.00 

Right  or  left 10  U  300.00 

Right  or  left 25  42  376.00 

Right  or  left 35  67  626.00 

Right  or  left GO  SO  050.00 

Mr.  Olllette  says  that  the  time  occupied  In  unloading  a  train 
of  12  cars  with  an  unloader  plow  is  from  10  to  30  minutes,  the 
engine  doing  as  much  in  that  time  as  S  to  10  men  would  do  In  a 
day.  When  unloading  on  curves  the  time  is  longer,  for  snatch 
blocks  must  be  used  to  keep  the  cable  on  the  cars.  A  snatch 
block  every  third  car  Is  generally  enough.  When  the  plow  reaches 
a  snatch  block  it  must  be  stopped,  the  block  and  chain  being  ra- 
moved  and  carried  forward.  Unloading  In  this  way  takes  about 
twice  as  long  as  on  straight  track  and  often  longer. 
061 
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When  much  material  Is  to  be  handled  the  cars  should  be 
rlssed  with  hinged  aide  boards  that  can  bs  dropped  down  when 
unloading,  and  a  hoisting:  engine  sliouid  be  rigged  up  on  a  car 
by  itself  for  tha  purpose  of  pulling  tlie  plow  cable.  A  ID  z  12 
In.  double  cylinder  engine  with  a  1-in.  cable  for  loose  Travel,  and 
a,  lU-in.  for  heavier  material  will  unload  a  train  of  cars  often 
In  half  the  time  taken  by  locomottves,  since  the  cars  need  not  b« 
blocked,   and   the  danger  Of   breaking   the  cable   is  decreased. 

The  coat  of  repairs  to  unloading  plows  on  the  Panama  canal 
work  during  the  fl  months  ending  June  3D,  1910,  was  for  1,SES 
days  of  service,  an  average  of  tSTS  per  day  per  plow. 

Mr.  H.  B.  Postle  in  an  article  In  Bnglneerina-ConlracUng  of 
October  12,  1910,  describes  a  device  constructed  by  him  for  un- 


Flg.  308.     Bucyrut  Left  Hand  Side  Plow  at  Work  on  Erie  Railroad. 

loading  crushed  stone  from  railroad  cars  Into  dump  wagons.  By 
the  old  method  of  shoveling,  unloading  crushed  rock  ordinarily 
coats  from  20  to  25  cents  per  ton,  with  California  wages,  but 
by  means  of  this  apparatus  rock  Is  being  unloaded  for  about 
one-third  to  one-half  of  this  amount.  The  method  is  to  draw  the 
rock  over  the  end  of  the  car  through  a  chute  hung  to  the  end 
of  the  car  and  Into  the  wagon  by  means  of  an  ordinary  sHp 
scraper  (largest  eize),  to  Which  Is  attached  a  K-ln-  wire  cable, 
connected  to  hoisting  drum,  operated  by  a  gasoline  engine. 

The  chute  Is  built  of  2-ln.  lumber  and  la  S  ft.  wide  at  one  end, 
K  ft.  at  the  other  end  and  6  ft.  long  and  Is  supported  by  two  legs 
so  that  It  ]UBt  clears  the  wagons,  allowing  them  to  be  driven 
under  or  moved  ahead.  A  roller  3  or  4  in.  In  diameter  Is  mounted 
on  the  outer  end  over  which  rune  the  cable  drawing  the  scraper 
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and  asalnBt  which  Che  scraper  falls  when  dumping.  The  hotat 
drum  and  gas  engine  are  mounted  on  a  low  truck  so  as  16  be 
easily  moved.  The  engine  la  a  lO-horsepower  gaa  engine  belted 
to  the  holat  drum  with  an  S-ln.  belt.  The  hoist  drum  la  12  In. 
in   diameter  and    10    In.    wide. 

Cars  are  spotted  with  the  aid  of  the  hoist  and  the  loading  Is 
always  done  at  the  same  spot,  as  the  cars  are  thus  moved  more 
quickly  than  the  apparatus  could  be  moved  from  car  to  car. 

The  cost  of  this  equipment  Is  as  follows: 


Total    ., J662.00 

About  seven-eighths  of  a  car  can  be  unloaded  by  a  scraper  t>y 
having  two  or  three  shovelera  shovel  the  rock  sway  from  the 
sides  and  farther  end  when  the  rock  la  getting  low  In  the  car. 
From  200  to  2G0  tons  per  day  can  be  unloaded  for  the  following 
costs  as  per  Lob  Angeles  wages  for  an  8-hour  day: 

1  foreman   t  S.BO 

Z  scraper  men E.OO 

3  shovelera  8.00 

Gasoline,  oil,  repairs,  etc i.BO 

Total    .120.00 

This  makes  a  cost  of  8c  to  10c  p«r  ton. 
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WAQONS  MS 

With  Muonable  use  a  wagon  will  last  flve  year*.  Wasona  are 
usually  Bold  under  a  six  months'  guarantee. 

For  heavy  loadB  tires  should  be  H-in.  thick.  The  dlfTerence 
In  cost  between  a  %-in.  and  ^-in.  tire  is  about  ti.6«  and  the 
saving  In  wear  and  teai'  is  many  times  this. 

Old  waKons  for  a  period  of  twelve  months  averaged  for  repairs 
IS  per  month.  OrlRtnal  cost  (TO.  New  wagons  other  than  dump 
wagons,  original  cost  flO,  averaged  tZ  for  repairs  for  eighteen 
months. 

Waffon  poles  of  oak,  non-Ironed,  cost  13.80  each.  It  takes  -a 
man  about  one  hour  and  a  half  to  fit  a  pole.  On  rough  work  a 
wagon  pole  lasts  about  two  months;  If  used  on  fairly  good  roads 
It  should  last  two  or  three  years. 

A.  MTsndbl*  stons  spreading  <«  tor  use  In  hauling  to,  and 
spreading  stone  on,  macadam  roads  costs  1450.  The  capacity 
1b  10  tons  or  from  E  to  S  yards.  The  double-hinged  bottom, 
operated  by  crank  and  chain,  allows  the  stone  to  spread  auto- 
matically from  1  to  2i  Inches  deep.  It  has  a.  swivel  truck  at  each 
end  to  admit  of  its  being  moved  In  either  direction,  a  short  wheel- 
base,  making  it  easy  to  turn  abort  curves.  The  dimenslona  are: 
length  of  body,  14  ft.;  width,  5  ft.;  depth,  «  ft.;  diameter  of 
wheels,  18  In.;  width  of  tires,  12  In. 

A  truck  of  this  type  may  be  fitted  with  a  platform,  box  or 
other  body  for  hauling  heavy  freight,  etc.  The  size  of  traction 
engine  necessary  depends  on  the  number  of  cars  In  a  train,  condi- 
tion and  grade  of  road,  length  of  haul,  etc. 

The  following  data  are  from  a  report  mads  by  the  Construction 
Service  Co.  of  New  York  on  the  economic  performance  of  Re- 
versible Dump  Wagons  of  three  yards  capacity  drawn  by  trac- 
tion engines  aa  compared  with  ordinary  two-horse  1^  yd.  wagons. 

The  assumed  value  of  the  traction  drawn  plant  is  as  follows: 


Life  per  Year  Day  Day 

(years  ia%%  (2,60  9Sc 

IGyeara  «%%  .76  69c 

lOyeara  10      %  .17  10c 

The  Standard   cost   of  operating   the   same  with   traction  en- 

Engtneer »  8.00 

Coal  for  10  mhesl  average  'l  !4'  tona,'  at'ii.'26.' ,'  ,* .' ,' .' .' .' .' .' .' .' .' .'.' .'  2.'S2 

Repaira   4.80 

Depreciation 8.63 

Intereat l-'ia 

■  ■-" ■ ranee,  aay  3%  o 

and  superlnteni 

Total  expenses  per  day. 121.00 

The  assumed  value  of  a  horse  Is  tlGO  and  the  assumed  coat  of 
operating  the  horae-drawn  plant  is  as  follows: 
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Two  honwB  coBt,  per  day. . 
IllO.OD  waKOQ,  deprectatlot 

MlBce11ati«ouE,'  inciudlDK  ha 


Total  ezpease  per  day tG.90 

The  asaumed  working  season  tor  the  traction-drawn  outSt  Is  T 
monthB  of  25  working  flays  or  175  working-  daya  per  year, 
whereas,   the  .asBumed  season   of   the  horae-drawn  outfit  ts  TA 
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The    average 

%  Is  aasumed 


Fig.  310,     Horia  Wagon. 


>   3.0' 


J   lbs.   ( 


short  tons.  A  good 
team  can  readily 
haul  Bucb  a  load 
over  fair  earth 
roads.  An  averase 
traveling  speed  of 
ZH  miles  per  hour 
going  loaded  and  re- 
turning empty  at  a 

rate  of  3'i   per  10-      Fig.  311.    Traction  Wagon.    Bottom  Dump, 
hour   day   for   team 

and  driver  Is  assumed.     The  cost  of  hauling  1  mile  does  not  In- 
clude the  cost  of  loading  and  unloading. 

Lioad  Coat  of  Haul,  1 

Material  (3000  Lbs.)  Mile.  Cts. 

Brick,  building  (214i8>4)..         "'  "  

Brick,  paving  (2HxBUxl>. 
Block,  paving  is^iB??!*). 

Broken  sandstone 

Broken  trap  rock 

Cement,  nafural 

Cement,  Fortland 

Coal  

Earth 

Rock,  granite,  solid 

Band,  dry 

Sewer  pipe: 


444 
333 


.M  cu.  yd. 


IS  1 


S  In.. 


Kiln  dried  yellow  pine 1000  ft.  B.  M. 

Southernyellow  pine,  green  68*  ft.  B.  M. 

White  oak,  green SOO  ft  B.  M. 

Water  ! '..'. 380  gais. 

Water  pipe  (cast): 

•   '-                          132  11n.ft. 

84  11n.rt. 

60  tin.  ft. 

36  Iln.  ft. 

12  Iln.  ft 


I  In.. 
9  In.. 
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Thermit  Is  e.  mixture  of  finely  divided  aluminum  and  Iron  oxide. 
When  Ignited  In  one  spot,  the  combustion  so  startad  contlnueB 
throughout  the  entire  mass  without  supply  of  heat  or  power 
(rom  outsMe  and  produces  superheated  liquid  steel  and  super- 
heated liquid  Blag  (aluminum  oxide).  Ttie  thermit  reaction  pro- 
duces an  eiceedlng-Iy  high  temperature,  the  liquid  maaa  attaining 
6.400°  Fahrenheit  In  less  than  30  Jjeoonda.  ThB  liquid  (teel  pro- 
duced by  th«  reaction  represents  one-halt  of  the  original  thermit 
by  weight  and  one-third  by  volume. 

Welding-  by  the  thermit  process  Is  accomplished  by  pourins 
superheated  thermit  steel  around  the  parts  to  be  united.  Thermit 
Bteel,  being  approximately  twice  aa  hot  as  ordinary  molten  steel, 
dissolves  the  metal  with  which  It  comes  In  contact  and  amal- 
Kamates  with  It  to  form  a  single  homogeneous  mass  when  cooled. 
The  essential  steps  are  to  clean  the  sections  and  remove  enough 
metal  to  allow  for  a  free  fiow  of  thermit  steel,  surround  them 
with  a,  mold,  preheat  by  means  of  a  gasoline  and  compressed  air 
torch  and  then  pour  the  steel.  Full  directions  are  supplied  by 
the  company  owning  this  process  and  are  not  given  here  on  ac- 
count of  the  limited  space. 

The  following  detailed  outfit  Is  suitable  for  repair  work  on  a 
small  railroad  or  the  equipment  ol  a.  contractor,  where  the 
sections  of  wrought  Iron  or  steel  do  not  exceed  4x6  In.  In  alie: 

Item  Price 

1  automatic  crucible  No.  « t  H.OO 

1  double  burner  thermit  preheating  torch  complete TB.OO 

1  tapping  spade 60 

300-Ib.  thermit  mixed  with  1%  mangaaese  and  1%  nickel 

thermit  and  1G%  punchlngs 80.04 

to  lbs,  yellow  was  @   tO.Sfi 3.60 

1   bbl.  special  moulding  material  tor  facing 4.00 

1  lb.  ignition  powder 90 

Total  cost,  f.  o.  b.  Jersey  City t  ISO. 34 

The  preheater  la  a  permanent  appliance  and  will  last  in- 
definitely, while  the  crucible  will  last  from  16  to  SO  reactions, 
after  which  It  may  be  rellned  with  magnesia  tar  in  the  field  Or  at 
the  factory  for  111.60.  Each  crucible  requires  141  lbs.  tar  at  S 
cents  per  lb.,  and  one  maenesla  stone.  No  construction  equip- 
ment Is  required  except  that  it  wll!  be  necessary  to  make  a  mold 
box  out  of  sheet  Iron.  Five  extra  packages  of  plugging  material 
and  four  extra  thimbles  are  supplied  with  each  new  crucible. 
Eixtra  packages  and  thimbles  cost  10  cents  each. 


The  prices  of  other  a 


WBLDINa 


B  ot  BppIlanceB  are  as  followe: 


Automatic  c 


Automatic  c 


Automatic  cr 
Automatic  ori 
•Tripods,  No. 

•TrIpodB,  Nob 
•TrlpodB,  Noa. 
•TrippdB,  Nob 

Plat  bl 
Plat  ■ 


ble,   No.      2,    for 
ble,   No.      3,   for 


bs.   thermit...    Ifl.BO      22E 


ba.  thermit. . 


r  weldiDK  connectins  roda  and  driving-  wheel  spokea,  i 
"- n  cruclblee.  No.  2,  for     4  IbB.  thermit...     1.76 

n  crucibles,  No.  3,  for     S  lbs.   thermit...      3.00       : 

-  ._t  bottom  crucibles,  No.   4,   for  16  lbs.  thermit. . .      4.7E 
Flat  bottom   cruclbleB,   No.   E,  for  40  lbs.  thermit...      7.00 

Tong-B  for  flat  bottom  crucible.  No.  2 2.00 

Tongs  for  flat  bottom  crucible.  No.  S 2.K0 

Tonga  for  Hal  bottom  crucible,  No.  4 S.2G 

TongR  for  flat  bottom  crucible.  No.  6 4. 60 

Cost  of  rellnlng  flat  bottom  crucible.  No.  2 7B 

Cost  of  rellnins  flat  bottom  crucible.  No.  S 1.2B 

Coat  of  rellnlng  flat  bottom  crucible.  No.  4 2.B0 

Cost  of  rellnlng  flat  bottom  crucible.  No.  5 4.00 

Thermit  (Bold  only  In  BO  lb,, boxes). 

50-lb.   drum    12.60        I 

100-lb.   drum    26.00     1 

Thermit  with  1%  mansaneae  and  1%  nickel  thermit. 


BO -lb.   drum 
'O-lb  drv 


lenitlon  powder,    ^-Ib.   cans.... 

Metallic  mane-anese,  per  lb 

Nickel  thermit,  per  lb 

Tallow  wai,  per  lb —  . 

apectal  moulding  material,  per  b 


.   20.21 


.46 


The 


quantity  of  thermit  required  for  the  weld  mar  l>e 


calculated  by  multiplying  by  32  the  weight  of  the 
to  Bit  all  parts  of  the  fracture  and  reinforcement 
ealoulatlng  the  number  of  cu.  In.  In  the  fracture  a 
ment  and  allowing  one  pound  of  thermit  mlsed  with  i 
additions,  to  the  ouWe  Inch.  If  more  than  10  lbs 
are  to  be  uaed  It  Is  necesBary  to  mix  steel  punohlngs,  note: 
Ing  H-ln.  In  diameter.  Into  the  powder.  For  10  lbs.  or  m< 
thermit  10%  of  punching^  should  be  added:  ter  BO  lbs.  or 
]B%  of  small  mtld  steel  rivets  ehould  be  miipd  In.  1% 
of  manganese  and  nickel  thermit  should  be  added  also. 


rein  force- 
necessary 
of  thermit 

.re  of 
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WHZELBABROWS 
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c&rtB 

eq 

ulpped 

with 

eelt-lubrlcAtln^ 

or 

roller  bearing  wheel. 

■i     £>,o§    e    S    S 

as|e=:  ;  s  = 

2  2   2 

a««d    «U 

■  ="-- 

s.s^rss  s  i  s  s  s  s  s 

='.                        i 

*  . 

x^ggiioo  od   ri   «  _ 

a     V     x: 

-                                          L 

tt-gSi*   ""-''=-'""• 

.utl^ae    e    e    =    e    e    e    e 

= 

=s    e=os 

coos    0-3 

-'soSooei    o    M    0"    «    e    «    e 

iisi  i  j^ 

^ag-a^""-^"*"" 

II 

li,      *  ,  . 

*    . 

m 

..        1      11 

2d 

^      III 

So          "      " 

""  rp 

'"^i^5 

li 

1 

1 

j 

i 
1 

i 
1 

j 

i^^ 

■  ;  :    «■ 

1! 

^  M 

1 

1 

1 

1 
5 

i 

1 

ii':  f 

25 

i  till 

m 

1 

1 

h 

] 
i 

1 

ill 

SJS!   , 

55a  S' 

i 

si 

11 

g 

g  g 

I 

s| 

i 
1 

i 

11 

J  S 
II 

s  s 

8   S 
1  1 

2 
S 

1 
1 

1 

s 

1 
1 

1 

1 

1 
j 

1 

1 

1: 

16= 

III 

ill 

1 

VHE:EI.BAKR0W8  6E1 

Waoflan  Wbaaltarrowi,  Net  prices  at  Chicato  for  wooden 
wheelbarrows  in  quantities  are  as  follows:  Full  bolted  wooden 
railroad  wheelbarrows,  with  heavy  steel  wheel,  16^i  In.  In 
diameter,  sell  at  (1.76  to  fl-SS  each,  or  tlS.OO  to  tl9.7E  per  doz. 
Bolted  wooden  mortar  barrows,  welshing  80  lbs.  each,  with  tight 
box,  10  In.  deep  at  handles  and  13  In.  at  wheel,  sell  at  I2.TG 
each,  or  I2T.G0  per  doz.  Bent  handled  wooden  stone  borrows 
can  be  bought  at  (3.25  to  (3. SO  each,  or  $35.00  to  t40.7t  per 
doz.     Folding  wooden  borrows,  with  removable   sideboards   and 


Fig.    31S.      Traniportation    by    Wheelbarrow, 

„:  .....Google 


SflS  HANDBOOK  OP  CONSTRUCTION  PLANT 

double  fTBineB,  ^  cu.  ft.  capacltr,  sell  at  (3  each,  or  112.60  per  Aoe. 

,  Some  wooden  wheetbarrowa  which  coat  originally  (21  per  doz. 
had  a  life  of  S  months  In  rock  work  and  about  1  year  In  earth 
worh;  they  would  lost  still  longer  In  concrete,  this  being  for 
single  shift  work.  The  average  cost  of  repairs  waa  30  eta.  per 
month  per  bHi-row. 

It  was  found  that  wheelbarrows  with  steel  trays.  Iron  wheels 
and  wooden  frames  had  about  the  same  total  life  but  the  averaK« 
cost  for  repairs  was  20  cts.  per  month. 

A  dozen  wooden  frame  barrows  with  steel  wheels  and  steel 
trays  coallnK  130  per  doz.  were  ueeless  in  S  months  In  work  SO 
per  cent  of  which  was  rock  and  SO  per  cent  earth.  Total  repairs 
for  these  fl  months  amounted  to  (10,  or  li  cts,  per  barrow  per 
month.  Eighteen  wheelbarrows  costing  ISO  per  doz.  were  bouKht, 
one  of  which  survived  S  months  of  the  same  kind  of  work.  The 
cost  of  renewing:  trays  for  these  was  fl  per  wheelbarrow  for 
the  S  months  and  general  repairs  amounted  to  130.  or  S8  cts. 
per  barrow  per  month.  Of  another  dozen  costing  t27  with 
wooden  trays  and  steel  wheels  10  survived  B  months'  work  at  a 
total  cost  for  repairs  of  %2i,  or  SB  eta.  par  barrow  per  month. 
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AXTTOMOBIIVES— UOTOB  TBU0K8. 
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or  Truck  Co.,  Toledo,  O. 

I  Harveiter  Co„    Cblcago,    III. 
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Kcllv-SDrlDgflera  UalDr  Truck  Co.,  Sprlncfleld.  O. 
Klgwl-K>r  Co.,    UllwBukec.   Wis. 


,  Dunrllen,   N.  J. 


BAB  UUTTEBS. 


WIensr  Machlnary   Cd„   New  York,  N.  T. 

BABaES  AND  S0OW8. 

American  Brldae  Cn.,  New  Tork,  N,   T. 

cSroM-'porlor  Boiler"* '^ank'Co.,' Pll'liburgh,'  P»- 

Chlc««o  Bridee  »  Iron  Work»,  Chicago,  111. 

Jones  ft  Lau^hlln  Steel  Co.,   PItteburih,   Pa, 

Plllsbureh-DsB  Molnea  Bridge  *  Iron  Workt.  PIUxburEti.   Pft. 

Unlon'lron  WorkB,  San  PrsnclBc'S,"cal, 

BLASTINa  APFABATVS. 
Batteries— Blasting. 

McAbe«  Powder  A  OH  Co,.  P,   R./  Pl'ttiburgh,  Pa, 

Star   Electric  Puae  WorkB,   WIlJieB-'Barre.    Pa. 
Weicem  Electric  Co.,  Cblcago.   111. 

BUsUng  Machlnea. 

Aetna   Powder  Co.,    Chicago.    Ill, 


der  Co,.    Wllmlngtor 
1  Co.,  Chicago,   III. 
iric  Co.,  Chicago,  111 


.   WllmlDgtan,   DeL 


rnae  Caps. 

:'  MlsBourl.  JopUn. 
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UGAb««  Powdsr  *  Oil  Co.,  1 


EattlM  for  Thftwlng. 

Powil"''co'.  wIlm*n<toi,^ei;'       """■"" 
(Kip toil vea.  see  UDder  "□ynamiK 

BINS-^POBTAKLB. 

dH    UacblaeiT   Co.,    Kinnetl    Bquara,    Pa. 
inutacturlns  Co,   Chlcasa.    III. 

BINS— STOKAOE. 


BLOCKS— TACKLE. 

n  Ho  lit  *  Derrick 


U,   BOBton.  Ua». 


Clyde  Iron  Warki,  Duluth,  Minn. 

Coatracton  PliLOt  Hanut^cturlriK  Co.,  BuKalo,  N.  T. 

Coltlncton  A  Son.  J.    C,   Philadelphia.  Pa. 

Dobble   Foundry   *  Machine  Co.,   Niagara  Palli,    N.   ': 


PltUburgta   Block   *   Maou^ctuiiiiK  Co.,   Pliubursh,   Pa. 
Boflbllnra  Bona  Co.,  John  A.,  New  York,  N.  T.  „ 

Btowel!   Manufaclurinc   t  Foundry   Co..  Soulh   Mllwaukw,   Wli. 
Terry  A  Tench  Co.,  New  York,  N.  T. 


BLIIB  FBXHrC  FBAMBS. 

rartlns   Furniture   Co.,   Socbester,    N.   T 

?-^i!¥''"'^"s^ti^' 


BLUE  FBnrt  UA.OHIHES. 

Buffalo*Bluo  P*Tnt  Co..  fauBalo.'  N.'  T. 
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Bllloit  Co.,  B.  S..  Flliaburtb,  Pa, 

PeMfco,,  "  F".'chio«»o,''llL*'' 


Atsnilrolh  *:'Boot  Manufacturing  Co.,  Newbursb,  N. 

■ "dialor  Co.,  ChlcBBO.  IlL 

k-UcoI  Co..   New  Tork.  N.  Y. 

1  &  '60.,  Joba.   I>etrott,   Mich.  ' 

>,.    John   F.,  'Rayenna.    O. 

Porter  Boiler  *  Tank  Co.,   PlltiiburBh,   Pa. 

ItdgtB  Co..  Chattanoaia.   Tenn. 

ron  Work*.   Dululh.  Minn. 


MacKinnon  Bollar  A  Machtns  Co.,  Bj 
Oil   Well  Supply  Co.,    PlttsburBh,    Pa. 


Bt70KEXS— BOTTOM  DUMP. 

Bleb'  Iron  WorkS,"  ReadJngf  Pa!'  *"  *"  ■ 
HuV  Co",  c!'w"v?BBt  New 'BrlKhton,  N.  T. 
LakBwi^"EBBl'ne"I!f5i^%.'."ci"e!'andJ  o!^' 

Ore neteln- Arthur  Koppel  Co.,  Koppe'l,  Pa. 
Ransome  Concrete   Machinery   Co..    6unellen.    N.    J. 
etuebner  Iron  Works,  O.  L.,  Long  leland  City,  N.  T. 

Union  Iron  Works,  Hoboken.  N,  j, 
WllUama  Co.,  Q,  B^.  Cleveland,  O. 
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liMley    Mftnuracturins  Co..   IndianapollB,   Ind. 
OrenBteln-Arlhur   Koppel  Co..   Koppel.  Pa, 
Lakewood  EnglnBerlng  Co..  Clevoland.  O. 

Bluebnar  Iron  Workii.  O.  L.,  Lohb  Iriand  City.  N.  ' 
UoIOD  Iron  'n^orlu,  Hoboksn.  N.  1. 
eundard  Scale  *  Supplr  Co..  Chtcacc  III. 

BUCKETS— OKAB. 

Broilu*,  BdEar  BL,  Flttibursh,  Pa. 

Link-Bell  Co.,  Cmeago,  III. 
McKenna  Co.,  Cleveland,  O. 
McMyler  Interatate  Co.,  Bedford.  O. 

Bo"ha°fer  BicavatToii''5"   Bothesir'V*  Y. 
WllliamB  Co.,  a.  ti;  Cleveland,  O.       '      '     ' 

BUCKETS— SOBAPEB. 

Bucyrns  Co.,  Mllwauliee.  Wis. 

Dull  Co..  Raymond  W.,   Chicago,  111. 

Hyward  Co..   New  Torlt,   N.   T. 

u3gerwoo3"Manutaeturlng  CoT  New  York,   N.  Y, 
MaPiJfn'stea^Bhovel'co^'MaHo'nl'o?'"'  '"*'■ 
Page'Englneerln^'l?o,,  c!hlcago,"'flL 
aauerman  Broi.  Chicago,  111. 

OABLEWATS. 

American  Steel  A  Wlrs  Co.,  Chicago,  III. 

Honor?' J oh^'"?'?,''  New"  Yorlt'??.'  Y. ' 
Indlanapolle  Cable  Excavator  Co..  Indlanap<,ll^  In 


OAfiS— BAU.AST. 

A  Foundry  Co..  St.  Loula,   Mo. 

r    &   Equipment    Co.,    LoulBVille.    Ky. 

■ae  A  Co,  Chlcaco,  111. 

we  A"cirWor-k.,  Chicago,   111. 
^ar  Co..  Pittsburgh.  Pa. 

Car  Co.,  Chicago.  III. 

Car  Co.,  Butler,  Pa. 

ir  A    Manutaet'urlng  Co'.,    Youngstown. 

a 
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OABB-^HTHF. 

American  Car  ft  Foundry  Co.,  St.  Iiouli,  Uo 
Aii"n  MBnufacrilVliig^  cJ.."Shic'aeo,  111!'"'  ■ 
Chane  Foundry  Co..  Columbus,  O. 


XJoloa  Iron  Work!,   ikoboHen,   N.  J. 
W«»rD  WHeeled  Bcrapcr  Co.,   Aurora.  Itl. 
Younsilown  C»r  ft  MBQUlBcturlDB  Co.,  Young 

OABO—FLAT. 

Billlmore  Bleel   Car  ft  Foundry  Co.,   Baltfrao 
Conllnental   Car  ft'EqutDment'  Co'..    Louisville, 


0AE8— INSPECTION. 


CABft-SFBEADEB. 

BuSalo  Pitts  Co..  Bultalo.  N.  T. 

Central  LocofiiotlvB  ft  Car  WorkB,  Chloado,  III. 

Mann-McCann  Co..   C^lcsBO.^'lll.   "" 

WeMern  Wbae'ed  s'raper  Co"' Aurora!"lh.   ** 

CABTS-430NCBETE. 


ChLcago  toncrele   Machinery  Co.,   Chlongo.   III. 

Donahue  ft  Co.,  John  A..  Chlcaao,  III. 

Hunt   Ci...   C,   W.,    New    West   Brfghton,    N.   T. 

Kentucky  Waeon'^Mlnu'faolurlng'&o..''LoulsvlllB.    Ky. 


..Google 


t-aktvood  BnelneerJnt  Co.,  Clevdand. 
UuBb-Caproa  Manufacluring  Co.,  Cbl< 
Ullwaukee  Concrete  Mixer  Co.,  Mllwai 
Raiuome  Conorele  Machinery  to..  Dup 


Co.,   Mnwaukee.   WIb. 

CABTS—DVHFINO. 

Co.,    Bprlngfleld.    III. 
nufaclurlng  Co.,   Louisville.   Ky. 


OEMEMT  TE8TIHO  APPAEATU8. 

leerlm   Co.,    New   York.    N.    T. 
[.omij  Optical  Co.,   Bocheeter,    N.   T. 
11a   Bleelrlc  Co..'  CambrldBe,   Maaa. 
Morae   &  CO.,    Chicago. '  III. 

„  'philidelplila.  Pa. 

CHAIN  HOISTS, 


Bayden-Corbett   Chain   Co..    Columbua,   O. 
Janea  A  L.euKh1la,  PlClibursh.  Pa. 
Standard  Chain  Co.,  Pittsburgh,  Fa. 

Webatei    ManutacturlnB  Co!,  Tlffln,  O. 

OHUTES— BROSEH  STONE,  OBATBX.  AND  SAinX 


PlttBburgh-Dea  Moines  Bridge  A  Iron  'Worka,  Pltlabursh,  Pa, 
Webater  MBnutacturiiTs  Co!",'  Tlffln^'S. 


Google 
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OHDTES— CAB-UKLOADINa. 

inj  BroB,  Cincinnati,  O. 

Unloading  Car  Chute  Co..   Blrminshsm,   Ala. 

CKDTES— CONOBETE. 

aks.  MoraeV^Co..  c"klcHiio.   Ill"'"  **' 

Blip  Conqrate'¥iacinB  Co.,   Clitoaro,  III. 

fie    Concrete    Maehinerj-   Co.,    Dunellen.    N.    J. 

OLOTUINQ — ^BUBBEB. 


CONOBETE  MIXEBB. 


EicButor  Mlier^^  Mailiinerr"^.,   KliWBul 

Kent  MacIilDe  Co,  The,   KenC  O. 

KoehrlUK  Uachlne'  Co..   MilWauke4.   Wis. 
Lakewood  Engineering  Co.,  Cleveland,  O. 
LniiBlng  Co..  Lansing.   Mich. 
Marah-Capron   Manulacturing  Ca„  Chicaga. 
Milwaukee  Conerele  Uiier  Co.,  Milwaukee, 

Oahtoah*  Manufacturing  Co°"o«hkoBh.    Wl; 


endallville,  Ind. 


Agricultural  Co.,  St.  Loula.  Mo. 

OONOBETE  SIDEWALK  CUXB  FOBHS. 

il  Conatruellon  Co..  Pittsburgh.  Pa, 
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OOHOBETE  SIDEWAXK  TOOI.S. 


Duffy  Msnufacturlnj  Co..   Chloi 
LanHliiB  Co.,  Lanalni,  Mich. 
Ban.ome  Concrete  Machlnen-  C 


CONVSTOla  UAOHINEET. 


.,  Cblcaso.  IIL 
uarantee  ConatrucHon  Co.,  New  Torlc,  N.  T. 

^nk^Belt  Col.'chlcago.  Ui!      "'""'"• 


OOKVETOBS— BELT. 

Beaumoni   Co..    R.    H.,   Phllaaelphla.   Pa. 

Ouaranlelf  ConatrucHon  Co,.''New  Tork,  N.  Y. 

Jeffrey  Manufacturlns  Co.*,"columbu'*B"' O.' 

Linb-Belt  Co..  ChlcBgo,  III. 

Boblne  Belt  Convej-lnc  Co..  New  York,  N.  Y. 

wlllw''ManiI(Ml''uriSr'cS"'^Ch'l'ciio,   III. 

OONVETOBS— POBTABLB. 

Jeffrey  Manufacturlns  Co.,  Columbua,  O. 
Page    Engineering    Co.    ICanHlever),    Cblcflgn,    III. 
Robin H  Conveying  Belt  Co..  New  York.  N.  Y. 
Weller  Manutaclurlng  Co.,  Chicago,   111. 

0BAHE8— LOCOMOTIVE. 

BMIer  "Sachlne    Work"     PltUton,    Pa. 
Link-Bell   Co,,    Chleago,    lil. 


9.gO,      III. 

„:,,... ..Google 


APPENDIX 
ork,   N.  T. 


Cu*  Tbreshliic  Xuhlnii  Co..  J.   L.  Rujss.   Wla. 

Cremn-Mon^''c».,  'PhiUde'lpll^  Pt  ' 

Earcka  atonti  *  On  Cnubcr  Co..  Cedar  Baplda,  Mich. 

FulrlMDlu,   None  *  Co.,   Chlcmcu.   111. 


Power  «  Hlntnj;  Machlner;  Co.,  Cudahr, 
BytaOBt  BnH.  Co.,   miwsukee.  WU. 
UnlvarHl  Cruaber  Co^  Cedar  Rapldi.  HI 
Vulcan  Iron   Worka.   WIlku-BaiTe.    Pa, 
Walem  Whaeled  Scraper  Co.,  Aorora,   1 


Uachlne  Co..  John  F.,  RavcDDa,   O. 

<_8oBa_  Co.,  Tho«.,^PJtt»bur«b,  Pa, 


Contractora   Plant  Manul 

;»oturlns  Co..  BnfCalo. 

N.  T, 

Dake  EnKlne  Co.,  Orand 

Haven.  HIch. 

Ine  Co..  Nlasara  Fall* 

,  S-.  Bungor,   Pa. 

Lldtcrwood  Hanutacturl] 

ii»  Co..  New  York    M. 

T. 

McUrlfr   Interstate   Co., 

Bedford.    O. 

Uonlcban  Machine  Co..  i 

Chicago,   III. 

National  Holatlns  Bncin 

B  Co.'THimaon.  N.  J, 

Orion  *  atetobrenner  O 

0.,   Chicago,   111. 

Parker  Ho  lit  A  Machine 

Co..  Chlcafo,  I    . 

Taylor  Portable  Steel   D. 

rldce  ft  Iron  -Worka.  E 

irrick  Co..  CbloaBo,  11 

Terry   ft  Tench   Co..    New 

York.  N.  Y. 

Union  Elevator  ft  UacliI 

oe  Co.    Cblcago,   IIL 

Vulcan    Iron    Wcrkl.    Cht 

"Ki  a 

SIVINa   AFPABATUB. 

Kale  ft  Son.  A.  J.,  Boetc 

Merrlll-Blevena  Enclneerl 

Morie  ft  Bon.  A.  J.,  Boat 

flohrader  *  Son,  A..  New  York,  N.  Y. 

DBEDQEa 

Bay  City  Dndce  Worka,  Bay  City,    Mich. 
Bucyrue  Co.,    Milwaukee,   Wfa. 

Mlrlon  O^iood'co'laartoSI'' a  """"""'  '*''' 
Marlon   Steam   Shovel    Co..    Marlon,    O. 
Norbom  EnElneerlnc  Co..  Philadelphia,  Pa. 

DBIIJ.B— BLAST  HOLE  AMD  QVABBT. 

Cyclone  Brill  Worka,  OrrvUlei"  O. 

Keyatone  Quarry   Drill   Co..   Beaver  Falla.   Pa. 

DBILLS — OOBE, 

American  Well  Worka,  Aurora.  III. 
Cyclone  Drtll  Worka,   Orrvllle,   O. 
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Inceraall-Rand  Co..  New  York,  N.  Y. 


DHILLS— BOOK. 

Imerlcan  Diamond  Rock  DHIl   Co..   New  York. 

DlamoDd  Drill  A  i 
Hovelta  HI  nine  DrL.. 

Ingemill-Rand  Co.,  t 

MoKisman.Ter 


DYNAMITE;  BLASTINa  FOWDEB. 


ENQINES— OAB,  QASOLINE,  KEROSENE  AND  OIL. 

Afflllatsd  MuDufBCIurera  Co.,   UUwaukce,  Wig. 

Domeitlo"Eo«lne  "  Pump  Co.,   ShlppeniburKh,    Pa. 

Erie" Pump  &  Engine* Work..  Krle.   Pa. 
Fairbanki.   Uorse  &  Co.,   Chlcaso,   111. 

InleiTiatlonal  Harveifer  Co.,  "chlcago'  II*!'.      ""'  . 
Lamb  Boat   &   Engine  Co..  CllntoD,   la. 

Nlllon15"Mat8r''co„  New'TorkT  N.   Y, 
National   Tranilt  Co..   Oil  City,  Fa. 
New  Way  Motor  Co.,  Lanalng.  Mich. 

Power  *  Mining  Mrch'nery   Co,!*  Curtahy,  Wis. 
V^Tlmar  /Brlcullural  Co.,  St,  Louis,  Mo,' 

„:,  .....Google 


Canwt   Bam    Ccl,    TiMau    niiiiMil     Fa. 


AlH»-Ctaalown  Co.,  lUlwsDkce.   WIk 


kpnllB.  HlDD. 


FZBE  EQUIPHEHT. 

OMmical  Englnw. 


1  liB  France  Plre  Enclne 
Tin  Eitlnculahtir  Co.,  Boi 

t...   O.lca,   N.  Y.      ..        . 


..Google 


Flxa  I 

InriUhir  Co.,  Bfntoo,   Hau. 


Fin  HOM. 

luMni  Co.,  New  Torh,  b 


Fin  HoM  OonpUngs,  Expomdon  Blagi  uid  HduIm. 

AcderBOB  CoupUu  A  Fire  Supplr  Co.,  K*dbhs  CIIt,   Ku. 
Boiton   CoupllDg  Cp.,   Boston,   Man. 
Crane  Co     ChlcBBO,   111. 

Fin  Hosa  Backn 
FOBGES— FOBTABLE. 

»  U.,  Warren,   N.  T. 
Co.,  Harllort.  Conn. 

1,  ferogklyn,  N,  T  . 


Clevelancl  Steam  '6auEe  Co.',  Cleveland,  O. 
Coi   &  Song   Co.,    phlladolphla^   Pa. 

Fats  &  Jonea  Co.,  PltubuiiBh.;  Pa. 

Hauck  UsnuracturlDr  Co..  New  York.  N.  T. 

FOBKS— 8T01IE   AND  BALZJUI. 


Ion  Fork  St  Hoe  Co..  Columbus,  O. 

FOBaiS— BUIIJ>IKO. 

nerlcan  Bridge  Co.,   New  York.  N.  T. 

»w  Steel  Conslructlon  Co.,   PIttsliursh,  Pa. 

tchell-Tannen  Co.,   Aileotow%  Pa. 

aylor  Baglneerlnff   £  Manufacturlnf  Co.,   Hllvaukoe, 

FOBUS-^ADJUSTABUS  CLAUP, 

lyton  Malleable  Iron  Works,  Dayion.  O, 
■ley  HanutactDrlns  Co.,  IndlBnapolta,  Ind. 
ilvereal    Forni   Clamp   Co.,    CbJcaga,    111. 


..Google 
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FOUfS— HBTAL. 

Amer 

can  Bridca  Co.,   New   Torh, 

N.   T. 

Blaw 

Steel  Conetruotlon   Co.,    Pllt 

Poote 

Concrete  MachineM'  Co.,  Nu 

nd^f  Si.  T^ 

HolcbklH  l^ck  Matal  Form  Co.,  I 

N. 

T. 

I.enn 

D  Flume  Co..  Colorado  Sprlnm.  Colo. 

t™» 

or  BnglneerlDf  A  ManuCactu 

Ins  Co.,  Al 

en 

"" 

FUBNA0E8  AHD  KBTILB8. 

Acme 

Hoad  Machlnerj  Co,,  Pranh 

Blebl 

Iron  Work!   Beading.   Pa. 

Lead 

e  Co.,   Philadelphia.   Fa. 

Little 

Hade 

Ml  *  C™,"  ■Wa"lter,'"cinolnnat 

Coaler  ManutBctnrlni  Co.,   I*etedttle,    P 

Stueb 

ner  Iron  Works.  Long  Kland 
Iron  Works,  Hoboken.  N.  J 

CIlV,   N.    Y. 

GEHEBATOBS  AND  MOTOB& 


General  Electric  Co.,  Scliene 
OtU  Elevator  Co.,  New  Turk 
Sturtetanl  Co.,  B.  P.,  Hyde 
Western  Electric  Co..  Chlcag. 
Westlnchoiue  Electric  Co..    1 


Kelly- Springfield  Road  Roller  Co.,   Springfield,  O. 

KUboume  &  Jacoba   Uanufacturing   Co..    Columbus,   O. 

Llnder  Qradsr  Co.,   Matthews,   Ind. 

Ohio   Road   Machinery  Co.,   The,  Oberlln,  O. 

Riuaelt   Cruder  UanulBcturlng  Co..    Minneapolis,    Ulna. 

Sidney  Steel  Scraper  Co..  Sidney,   O. 

Stroud   MsnufacturlnB  Co.,    Omaha,   Neb. 

Universal  Road  Machinery  Co.,    Kin  gat  on.  N.  T. 

Western  Wheeled  Bcraper  Co.,   Aurora,  III. 

OBADEBA— KAHBOAS. 

Jordan  Co..  O.  F.,  Chlcagn.   til. 
Union  Iron   WorkB,  Springfield,   Mo. 

HEATEBS—FOBTABIf,  OBAVEt.  AND  BAND, 


Rugglea-ColBH  BnglneerlnB  Co..  New  York,  N,  T, 
Tidewater  Iron  Works  ManuCacturIng  Co..  Hobokm,  > 


APPENDIX 

HOISTS— OONCBETE. 


DunelUn.  N.  J. 


VTylle  Co.,  J.  S., 


American  Hotel  &  Derrick  Co.,  8t.   Paul.  Minn. 
Brown   KoKttns  Machinery  Co..  CUveUnd,   O. 

Carlln's  Bant  Co..  ThoB.,  Pltlibureh,  Pa. 
Clyde  Iron  Works,  Duluth.   Minn,    i 

B,  N.  Y. 


SncHsti   Iron  Works.   Kansas  Cily, 


NatioSki  HDiBtlnVBnslne  Co..  Harrison,   N.  J. 
Thomas  Efevator"co.,  Chl''aBO,'^''lll.     ""' 

HOISTS— OASOLIME  AND  STEAU. 


Domes  lie  Engine  &  Pump  Co..  ShlDpenburg 

FftSbanki"  Morse  a"co°  "chloaBO,"  III.  "' 
Flory  Hanulacturlng  Co.,  8.,  BanEOr.'Pa. 
Lldserwood  Manutacluring  Co..  New  York, 


National  HolstlnE  Engine  Co..  Harrison,  N.  J. 

pSwer^i^Mlninl' MaShliefi  cit^Cudahy,  Wis. 
RaDsome  Concrete  Machinery  CO.,  Donellen,  N.  J. 

Standard  Scais  A  Sunnly  Co.!  Chicago,  IIL 

HOISTS— HAND. 

Dobble  FoundiT  A  Machine  Co.,  Nlagara'palla,  N.  T. 


HOISTS— fNEtTMATIC. 

Blake  Manutacturlng  Co.,   Geo,  F..   New  York,  M.  T, 
Clayton  Air  Compreissr  Work*.  Nsw  'York,  N.  7. 

u:  .....Cioogle 


).  M,   S,  A  Co.  Vulcan  EnelnBarlng,   ChlcuBO 
lyermn  A  Son,  Jo».  T.,  Chloa»o.   ni. 
luUlvKD  Uacblnery  Co.,  CblcBKO.  I1L 


Wylle  Co.,  J.  S.,  Cblcnso,  III. 

H08B. 

BOBton  BelltnK  Co..   Boatan,    Uaai. 

Diamond  Hubber  Co.,   Akron.  O. 

BdKn    Manufacturlni    Co.,    Boaton.    Hau. 

Empire  Rubber  A  Tira  Co..  Ill«»t  Trenton.  N.  J. 

Qoodrloh  Co.,  B.   F..   Akron,  O, 

HTDRAtnjC  MININa  auufTs. 

AmerlpBn   Bplral'plpe'worka."'^ Chicago,    luT  ""* 
Hendr  Iron  WsrkB,  Joshua,  San  Franclioo,  CaU 

JACEa 

Anderton   Farce   A   Uachlne   Co.,    Detroll.    Ulch. 
Duff  Manufaclurlnr  Co..  Pltleburgh,  Pa. 
Falrbanki,   Morn  A  Co..  CblcsKO,  III. 
McKlernan- Terry  Drill  Co.,  New  Tork,  N.  T. 

LiaETS  AITS  TOEOEES. 

Da/tSn  Malleable  fron"wi.?ki,  Da"ton.*0, 

Kltaon   Hydro-Carbon    Hotttlng  A   IneandMCfrt    Co.,    Phil 

McIrfOd    Co..    W»ller,    Cincinnati.    O, 

MUbura  Co.,  Alex  A.,  Balilmore,  Md. 

LOCOMOTIVE  OBAITES. 

American  Hoist  A  Derrick  Co..  St.  Paul.  Minn. 

Bro  wnl  nB^On. ."  ^he.' CI  ev"In  d,°0. 

Cleveland  Crane   A  Enrlne  Co.,   Wlckllfte.  O. 

Industrial  Iron  Worki.  Bay  Clly,  Mich." 


lAOOUOTIVES. 


UjL.:a..y  Google 
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FAINTS— METAL. 

ll-91lok   Co.,   WMIsrvme,   O. 

rrell   M(Lnuf«oturin«   Co..   New  York,    N.   T. 

■bollneum  Wood  preBsrying  Co..  New  York.  N.  T. 

re  Br™,  Dayton,  O. 
tenfon-Ss'rBenl'CD..  "Jevelftna.  O. 
a_elpti'l»,   Pa. 
Jew'yori.  t 


Toch'Br'oil,"' 


PATnra  EQTnPMBHT. 


FIEB  AHD  FOimDATION  FLAST. 

Great  Lakes  Dredsa  &  Dock  Co., 'Cleveland.  O. ' 
McArtbur  Concrete  Pile  &  Poundallon  Co..  New  Tork,  N,  T. 
Raymond  Concrete  Pile  Co..  New  Tork  and  CblcUEO. 
Underpin nlac  A  FoDndailon  Co.,  New  Tork.   N.  T. 

PILS  OBIVEKS. 

American  Holat  &  Derrick  Co.,  SI.  Paut.  Minn. 
Browning  Co..  Cleveland,   O. 
BjerB  Machine  Co.,  JohA  F.,  Ravenna,_  O. 
Carlln'B  Bona  Co.,  Thoi.,   Pltteburgh,   Pa. 

Clyde  Iron  Works,   Duluth,    Minn.  

Contraotore    Plant    ManufacturlnB   Co..    Buftalo.    N.    T. 
Dabble  Foundry  &  Machine  Co.,  Niagara  PalU,  N.  T. 


Indoairlal  Worki,    Bay   City,    Mfeh, 
Inceraoll-Rand  Co.,    New  York.   N.   T. 
LiaBerwood   Manu(acturln»  Co.,   New   Tork,   N. 
Wnk-Belt  Co.,  Chlcaeo,  III. 
McKleman-Terry  Drfll  Co.,  New  York.  N.  T. 
McMyler  Interstate  Co.,   Bedford,  O, 


National  Equipment 
Orton  A  Stelnbrenne.,  . 
Union  Iron   Worke.   Hot 


,ner,  (htlcaso.  IlL 
-'  -   ken,   N    J. 

ISO,   111. 
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PILES— OOHOBETH. 

Bavmond  Caacrele  Pile  Co.,  New  York  «Bii  ChlcaBO. 
UDdarplnnlDK  A  Foundation  Co..  New  York,  N.  T. 

PILES— OBEOSOTES  WOOD. 

American  Bridge  Co..  New  York,       N.  T. 


FIPE_0A8I  ntON. 

?\l>«   Co..    BIrmlnrhBRi.   Ala. 

New  York.  N.  Y. 

&  Foundry  Co.,   Phl1a,delphla,  Pa. 

PIPE    COTEBma. 


FIFE  UHE   TOOLS. 

:o..   The,   PHlBburgh.   Pa. 


FIFE— STEEL. 


Abrndroth  ft   Bool   UanuCactu> 
American  Spiral  F'        -        ~  ' 

Standard  Spiral  Pipe 


PllCsburgh,   Pa. 

PIPE— WOOD   STAVE. 


..Google 


hfe — wBonoHT  moH. 

Abb«  GnrlBMniiK  Co.,  N««  Tork.  N.  T. 

Hark  IfsnulBclurlm  C^.^^vsngton.  III. 
N»tion«l   Tube  Co.,   PittBburgh,    P», 
TouDBitown  Blieat  A  Tube  Co,  Touncatown,   Pa. 


Acms  Roid  Maehlnerx  Co.,  Frankfort 

Burch  Plow  Work»,  Creatiine,  O.  ' 
Caaa  TbrMblns  Hacblne  qo..  J.  I.,  R 
Contractora  Plant  UiLiiuCactiirlnK  Co.. 


POST  HOLE  DIOOEBa 

Oahkoab  M»nulacturtn»  Co..   0*hlto«h,  Win. 
Wbltmsn  A  Barnea  HspuCacturlnK  Co.,  Akron.  O. 


(Key !     Cent., 

erter  Pump  A  CoBdenaer  Co.    (Cent.),   N« 

Allte-ChaLmem  Co.    (Cenl.),   Milwaukee,   *!.. 

BaUg  *  Edmondi  Motor  Co.  I'rrench,  D[i,>,'Larrslns,''Mlih, 

Bond   Co!.    Harold  L.    (DIa.  Vac.   8.   D.),   Boalon.    Uaai>. 
Boston   &  Lockpon   Block  Co.    (DIa.).   Baat  Boelon,   Mane. 

C.  H.  & 'b. 'ManutBcturlnB  Co.    <DI&.,  Cont.).   Ullwaukea,   Wig. 
Cook   Wall   CO.    (D.    W.)    St.   LouH,    Mo. 

Darling    Pump    ft    MannfaclurlnE   Co.    (Cant.).    WJIIlamgport,    Fa. 
EUan  Broa,   flteam  Pump  Co.    <D.   W.).  Indlanapolla.   Itid. 
Deaoo  Steam  Pump  Co.    (Cont..  D.  W.).  New  York.  N.   T. 
DeLaval  Steam  Torblna  Co.    (Cent.),  Trenlon.   N.  J. 


"'"  urlng' Co.  ■  {Cent.,*  Cont.,  "b.'  W.."Su.yi   Seneca   Falls, 

._. .lev  York.  N.  Y. 

Kel-atone  Pump  ft  Manutacturlnif  Co.   (D.  W..  S.),  Beaver  Falle,  Pa. 


N.  Y. 


1    Co.,    CIncli 
^Hwfence  Pump"&  EnBlne  Co.  /CentT'oo" 


1.  S.).  Baldwl 


Norbom  Sn^neerlns  Co^  (6,.   BJ^'_  Phlladel'pbla.  Pa. 


..    ChlcBCO,    1... 

la..    Cont).   I.anglnK.   Utcb. 

(Trench,  Cent.,   DIa.),  Oabkosh.  Wla, 


ea< 
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Po 

iwsr  A 

m: 

Mns  M^chlnery 

C 

a..   Cudahy.    WH. 

Pr 

Bnglna  Work. 

Pu 

Bttum  Pump  C 

'(Cont),    Nbw    Yt 

St 

a< 

^le  «  Supply  O 

I  Trench,   DIa.,   O 

Vc 

m  WlB 

ump  Co.    (Cont.. 
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s 

ki 
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BAHiB  AJn>  TKAOK  S0PFLIES. 

Camede  Stsel  Col,   Ptttsburifa,    Pn. 
Basian  Car  A  Comtructlon  Co..   Buton.  Pti. 
Hyman  Ulcbaeli  Co..  Chlcuo,  III. 
Jonea  A  LauKhlln.  PlItaburEh,  Pa. 

Idokawanna  Bteei  Co..  idckawanna.  N.  T. 

OrensUln- Arthur  Koppel  Co..   Koppel.   P&. 


BEFBIQERATINa  AND  lOE  FI-AHT. 

rnternBllora]  Coolln»  Co,,  New  Tork,  N.  Y. 
Viller  Munutftclurlna  Co.,  Mllwaukfo,  Wl«. 
Walton  &  Son.   Loulavllle,   Ky. 

SIVETEB8— FimtnUTIO. 

Inde»ndeni  Pneumatic  Tool'  Co.,  Cblcato.  III. 
Inceraoll-Hsnd  Co.,  New  York.  N.  Y. 
McKJenian -Tarry  Drill  Co.,  New  York,   N.  T. 
Niagara  Devlc«g  Co.,   Buffalo,   N.  Y. 
auilTvan    Uacblnery   Co.,    Ctalcaco.    III. 

BOLLEBS— BOAD. 


MachlDery  Co.,  Cblcato.  I 

Co..  Bprlngflold.  III. 


Good  Soada  Machinery   Co.,    Kenaatt  Square,   Pa. 
Huber  Manu(acturln«  Co..   Marlon,   O. 
Kelly-aprlnrfleld  Road  RolUr  Co.,  Sprlnsfleld.  O. 
Ohio  Road  Machinery  Co..    Oberlln,    O. 
RnaMlI  Grader  Manuracturlni  Co..  Ulnaeapolls.  H 
Unlverr' " "    ' 


,.C,oo<^lc 


APPENDIX 
81.   lAul*  Cordass  Co.,  Ht.  Louis.  Ma. 
Watcrbury  Co.,  N«w  York,'  N.'  T." 

SAND  BI.A8T  HACHIKES. 


SAW  RIGS— POBTABLE. 


St.   I.DUI11,  Mo. 

BOXLBB. 


SOBEENS— SAND,   GRAVEL  ANS  BBOKEH  STONE. 


;a<5"uSohfne^'  Co°"1t4nnett  Squai 


k  ChulB  Co.,  Chica. 


SHOVELS— STEAM. 

ichlM  Co.,  BucyruB.  O. 
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w  Co..  Clcrabind.  O. 

Bt  lUBnteinnrtB*  Co..  BnOkUk  M.  T, 

-Bal«T    MBBHfaclaiinc  Ca.,    IwlluapsUit    iBd. 

L«k«waod  EnflBHrlnc  Co.,  Cleveland,  O. 

OtU  Elcrator  Co.,  New  Tork.  H.  t. 

RaBBOiu  CoBcnta  Hacblaerr  Co..  Dnuellen.  N.  J. 

•IBcbDcr  Iron  Work*.  O.  I^.  Idng  IslBDd  City.  K.  T. 

UbIob  Iran  Works,  San  FnuicUcv,  Cat 

•PsnrKiJXQ  WAOOira  ahs  casts. 


tellcr-SprlBsaeld  I 
LItCleEord   Bros.,    dDCLnaaii.    V7. 
Mllbura  WMon  Co.,  Toledo.  O. 
Port  Hnroo  CBCIae  A  Ttareaba 

TIOlD  WasoBT^rka.  TMBn,  O. 
Unfmaal  Road  Macklnerr  Co.. 
Wnters  Whaelad  Scraper  Co., 


.,  C.  O..  aeTalBDd.  O. 

:  Iron  Worm,  Dm  MoliMa,  la, 

:o  UacUBcr)'  Co..   Port  Clwner, 


Butterworld  A  Lowe,  Grand  Rapl'dB,  i 

Edward*.   C.    D.,    Albert   L«a,    Minn. 

Hercu  le"  H  an'u  laclu  rln  ■"  Co'. .  Cen  le  rvll  1 
Utile  aiant  Blump  Puller  Co.,  Malllei 
Mllna   Manutacturlnc  Co.,   Monmouth, 


SUKVET0B8'  AXD  EVaZHEEBg'  nraTBUUEHTa,  ZTC. 

Architect!  &  Enfinaera'supplr  do.,  Kuiiaa  City,  Mo. 

Beckman    Co.,™l„.    Toledo,    OV       "^    "  "'' 

BerEer  *   Sone.    C.    I...   Bciton.    Maaa. 

Brandl*  A  soni  Uanu/acturlnE  Co..  Brooklrn,  N.  T. 

DVelzfen,  "Buge","  Co„''cS!^a«ol'  111"  ""'       *"■ 
El  Holt  Co.,  g.  K.,  Pltuburih.  Pa. 


.    *  L.   B,, 


DB  Manufacturlni  Co.,  Tro 

ar  A  BrUhtly,    Philadalphl_.  _  . 

■d-Warran  Co^,   phlLade]phl«.  _Pa.^ 

I   Co.,   A.,   I 


I  Suppir  Co.,  ^cranioB.  Fa, 

UjL.:a..yGOOgle 


TAMPEBB— POWER. 


TELEPH0KE8— OISPATCHIKa  STSTEHS  AND 
EQtnPUENT. 
Oartord   BLeptrlp   Co.,    Klyrla,    O. 

TENTS  AND  OAUFIKa  EQUIPBIENT. 

American  Tent   £   Awnln*  Co.,   HlnnsapoUi,    Mlna. 

Baker    &   Lockwooel'  UannriLctuTlns'  Co.  "  Eanaas   Ctly,    Uo. 


TRACTION   ENGINEa 

Au1tinaa-Ta.Tlar  Co.,  llamfleirl,  O. 
Bnffttlo  pilt»*Co*'  Buffalo.    . 


Ohio  Tractor  Salea  Co.,  Columbm.  O. 

Pioneer  Tractor  Manufaciurtns  Co..  Winona,  Minn. 

Port   Huron   Engine  &  Throiher  Co.,    Porl   Huron, 

Rutnely  Co.,   M..   La  Porte,  Inil. 

Ruaxll  &  Co.,  Uualllon,  O. 

WilUoe  Tractor  Co.,  Cleveland,  O. 

TBEHCH  BBAOEa 

Bottomley  Machine  Co..  AlUance,  O. 
Duff  Manula'cturlni  Co.,  Plltahur't,   Pa. 


TBENOHINa  UAOHINES. 

AUBim  Drainage  Eicavalor  Co.,  P.  C  Chicago,  III. 
Buckeye  Traction  Ditcher  Co..   Flndlay,   O. 

Q*de  Eicavsling  Co.,  lowa"pallB.  la. 

FawUns  4 'ilarnieciireger  Co..  Milwaukee,  WH. 
Potter  llaBUlBcturlnf  Co.,   IndlanaDollB.  lad. 
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WAOONB. 

AcRio  Road  Machinery  Co.,  Pranklort,  N.  Y. 
Acme  WsKon  Co..   Bmlsivhle,   Pa. 
Auburn  Wa«on  Co.,  Martlnnburj,  W.  Va. 

Beckert.'^m.,  p'lttiburj.  "^a. 
Blate   A  Son,   J.   M..   Buffalo,   N,  T. 

Buffalo  Steam  Holler  Co.,'  Buffalo,   N.  T. 
Columbia  WtiBDO  Co.,  Columbia.  Fa. 

Everett  Manufaclurlnf  Co..   Newark,'  N.  J. 

Glen  Wagon   Co.,  Beneca  Palla,   N.  T. 

Haywooa    Wagon    Co.,    Newark,    N.    J. 

Kentucky' w'fo" Co.,  liui«?lile!'"  Ky. 

MtlbuTB  Wagon  Co.,    Toledo,   O. 

Port  Huron  Suglne  A  Thresher  Co.,  Port  Huron.  Ulcli. 

RuHetl  Qrader  Uanufscturlng  Co.,  Minneapolis,   Ulnn. 


Unli 

■WeJlern  Whei 


lEOn  Co..  Winona,  11  Inn. 

VrKLDTSa  HAOHIHES. 

Electric  Welding  Co.,"  Plllaburr.  p'a. 
Mllburn  Co..  Alei.  P.,  Balllmore,  Md. 
Oiwold  Acetylene  Co.,   Chloago,   III. 

'WHEEIAABB0W8. 

Archer  Iron  Worka.  Chliaao,  111. 
Fairbanks,  Uoree  tt  Co.,  CUcago.  III. 
Kllboume  A  Jacobi,  Columbui,  O. 
Lanelnt  Co..  l.itnilng,  Ulch. 

Sterling  Wheelbarrow    Co.,   Milwaukee,   Wis. 


c.y  Google 


Adaptability  ot  a  Machine G 

AdtEibatlc  Compresalon 7 

Adtabatic  Curves    8 

Air  Compresaion  CurveB S 

Air  CompresBors  (See  CompraaBora) 7 

Air  Hequired  tor  Rock  DrlQa.  Diagram 9,  24 

Air  Required   to  Bun  from   1   to  40  Hook  DrlUa.   Dlaaram  of 

Cubic  Feet  Necesaary 9 

Altitude.  Effect  of  on  Quantity  of  Air  Necessary  to  Run  Drills      9 
Appendix — List  Construction  Plant  Manufacturers  and  Dealers  tti 

Aabestoa    29 

Asbestos   Cements 29 

Asbestos   Pipe   Covering *H 

Asphalt   Distributors 43S,  440 

Kettles     3!0 

Mljter    Plant 31 

Mixing.  Unit  Costs  of SI 

Plants     30 

Repaira,   Coats 31 

Repair  Plant.  Cost 31,  32 

Repair   Buppllea 32 

AUKers    for  Blasting SI 

....._.   >.,__  j4 

rt.  Horse  Costs,  Comparisons G4 


Freight   Cars,    Trucks 3E 

Motor  Truclts  In   Snow  Removal 37 

Operating  Costs,    Qasoline 3S 

Operating  Coats,   Passenger 59 

Passenger  Cars,  Operating  Coats 48 

Tranaportatlon,   Algebraic  Discussion  of 36 

Truck  In  Hauling  Blasted  Rock.  Operating  Cost 40 

Truck  Operation.  Detail  Costs  of 3(1 

Trucks,      W-ton   Capacity 49 

Trucks.  1     -ton  Capacity 49 

Trucks,   IM-ton  Capacity 60 

Trucks,   2     -ton  Capacity 60 

Trucks,  3    -ton  Capacity Bl 

Trucks,   4     -ton  Capacity 61 

Trucks,   E     >ton  Capacity 63 

Truclts,  Standard   Speeds  for 38 

Trucks  Used  by  Chicago  Public  Library 38 


Bar  Benders .'.'.'.'.'.'.'.'.','.'.'.  .'74,' 76,  78 


Btu-ges  of  Light  Draft  of  Various  Materials,  Comparative  Coats    69 

.    Barges  (8cow>  Recapitulation 6E 

Barges  Omall)  of  Wood,  Tables  of .61.  62,  83,  84,  66 

Barges  (Steel) gg 


Beam  Ttucka ^ its 

Belt  Conveyors    116 

Belt  Elevator    148 

Bet  t  Lacing     77 

BeltluK,    Canvaa    77 

Leather   77 

Rubter 77 

BeltB,   Detachable  Link 77 

Bending  Machines 74,  76,  It 

Bending  Machine,  Large  Portable 76 

BIni,   Portable  Mounted 78 

Blacksmith  Outflt     BBS 

Blacksmith  Bhop,   Coet  of 101 

Portable,    Cost   of 108 

Blacksmith   Shop   Outflt 79 

Blast  ng  Augers    81 

Blast  nc  Batteries   80 

Blast  nx  Cap*  81 

Blast  ng  Fuse    88 

Blasting  Machines   80 

Blasting  Mats    88,  84 


Triplex     ISl 

Wrought  Iron SB,  86,  87 

Blue   Print  Frames 88 

Machines 8* 

Boat    (Motor)    28» 

Boats    70 

Boats   for    Building 78 

Boilers,  Bolter  Room  Tools 91 

Horse    Power    91 

Life  of  90 

Ijoepmotlve    Type...j 

Rulfe  for  Estimating  Scale  In.. 


Boots    M 


t  Conveyor   141 

Bucket  for  Drag  Line  Scraper Ill 

Bucket  for  Drag  Line  Scraper.  Illustration 818 

Bucket,  Galvanized    494 

Bucket  Used  on  Electric  Drag  Scraper 847    * 

Bucket  Used  with  Tower  Drag  Line  Excavator 814 

Buckets    9S 

Approximate  Weights  and  Materials  Commonly  Handled  br    18 

Bottom  Dumping  S3,  W 

Clam  SheU  87,  »« 

Center  Dump  Pier M 

Coal    M 

Concrete  Automatic  Bottom  Dump 97 

For  Concrete   tS,  97 

Omnge  Peel  99,  ICQ 

Orange  Peel,   llluatmtlon 97,  IM 

„     Orange  Peel,  Three  Bladed IDO 
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„:,,... A.Kyi. 


Building  Paper     436 

Bulldlnss    101 

Buildings  iQr  Camp  Purposes lOS,  103 

Bulldozing   vs.   Cnnhlng 183 

Burro,  Pack  I.oad  (or SSS 

Cables.  Ufa  of  In  Drag  Line  Scraper  Work 812 

Cabloway    104 

Average  without  Towers,  Coat  of 109 

Cost  of  Earth  Excavation 104 

Coat  of  Erection  and  Plant 110 

Duplex   Traveling lOB 

Electric    111.  112 

For  Handling  Concrete 109 

For  Handling  Cord  Wood 107,  108 

For  Handling  Rock 109 

For  Making  a  Fit] 108 

4.8    Miles    Long 108 

In  Bridge  Construction 106 


Lldgerwood  High  Speed. . 
Life  ol   


On  Chicago  Drainage  Canal 104 

On  Trench   Work BSl 

Operating   Orange    Peel    Buckets 105 

Performance   on  Holyoke  Dam 11] 

Performance  on  St.   liwrence  River Ill 

Performance  on  Torresdale  Filters 110 
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Camp  BuUdlnga.  Cost  of 

Camp  Ekiulprnent 

Cantilever  Crane.  Cost  and  Pertormanc 

Carbide  Lamps   

Carpenter  Work   on  Buildings. . 


(Sompartment  Type  for  Bode'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  121 

Cost  of  Unloading 113 

Depreciation    11E>,  120 

Diamond  Frame,  Double  Side  Dump 116 
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117 
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nformatlon  Necessary  When  Ordering 119 

nspectlon    118 

-ngth  of  Trains  of  Various  Slaes 117 

rformanee  In  Handling  Hardpan 114 

ttform,  with  Steel  Frames llv 

..pairs   119.   120,  121 

tevolving  Dump 117 

Carts.  Capacity  of 122 

Dump,  One  Horse 122 

Life  of \y////////////.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.  IZZ 

Pick-up     123 

Repairs  to   122  . 

Caterpillar  Tractor  «28 

Caulking  Tools  **« 
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Cement  Workeri'  Tools IIB,  1!S 

Century    Grader 3S7 

Chain   Belts    (See    Beltlngt ■. 77 

Chain  Blocka   131,  132 

Kepaira   and    Depreciation 132 

Chain    Cable    130 

Chains   leg 

Chains,  Detachable  (or  Link  Belt 77 

Channelter  Equipment   ZSS 

Channeller  Illustrated   : at 

Channeller   Steels   2(4 

ChannellerB    163 

B  and   Bpeclflc&tlohH S63 
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Drills.  Cost  o 
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Shell  Buckets 97,  98 


Claw   Bars 

Clutch  for  Oasoline  Engines 290 

Coal    Tubs    »* 

CompreBSion,  Adlabattc   7 

CompresHor  Plant,  Coat  dI  InataillnK '.'...'.'.'.'..'...'.'. '.'.'.'.  13 
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LarKe  Size,   Cost  of  InetalllnK 14 

■mpreasors.  Capacity  Necessary  for  Various  Numbers  of  Drllla, 

Table     27 


.^iudS  Compound.  Table  of  Standard  Prlcea,  Welffhta,  etc. . .     11 

D.  C.  Motor  Driven.  Table  of  Prices  and  Weights 13 

Duplex  Belt  Driven.  Illustration,  Table  Of 17 

Duplex  Corliss  Steam  Driven,  Illustration  and  Table  of IS 

Efficiency  of,   at  Various  Altitudes 25 

Innlelled  for  N.  T.  Water  Dept.,  niuatratlon 19 

Installation,    Cost  at » 

Locomotive  Type    U 

On  Portable  Boiler,   niuatratlon 10 

Portable,  Table  of  Costa,  etc.,  of  Different  Types SS 

Power  Driven,  Duplex,  Cross -Compound,  Table  of H 

Power  Driven,  Single  Stage  8.  L..  Illuatratlon 1* 

Single  Stage,  Table  of  Costa,  etc 15,  16 

Sizes  Required  at  Different  Altitudes,  Table 211 

S.  L.  Steam  Driven  2  Stage,  Illuatratlon 17 

Steam   Driven,   S,    L.    Steam   Tandem,    2   Stage   Horizontal. 

Table    1« 

Table  of  Costs,  etc IB 

Concrete  Buckets    (See   Buckets) 9(.  97 

Concrete  Chutea    355 

Concrete  Foi  ms     329 

For  Sidewalks     124 

For  Curb  and  Gutter 125 

Concrete  Mixing,    Unit  Costs  of 436 

Concrete  Mixing  and  Conveying  Plant.  Portable 3(1,  SSZ 

i'^„...»,=  R^ii..,-    Hoist 364 

Illuatratefl 360 

retlng.  Cost  of,  with  Portable  Plant 383,  3«4,  305 

Concreting  Equipment    638 

Contractors'    Tubs    94,  96 

Conveyor  Bella,   Life   of 158 

Number  of  Fllea   NecesBoiy 137 

Repairs    1B8 

Conveyora    (See   Excavatora,    302) 13S 

Apron     168 

Belt     IM 

Belt,   Cost  of 137,  1)8 

Belt   Repairs    188 


Belt,  Wekr  of    

Belt  Type,  General    Dlscusalon    

Belt  Type,  Power  Neceseary    

Belt  Type,   Speed    

Cantilever  Crane  Type.  Cost  and  Perlormance IM,  i 

Capacity    of    Belt 

ContlnuouB  Bucket  Type 

For  Hot  Materials 

For  Wat  Concentrates 

Qeneral  DIacusalon  of  Mechanical  Forms 

Of  Various  Types,  Sundry  Coats,  etc 

Open  Trough 

Plat  Belt   

Power   to    Operate 

Push  Plate  

Reciprocating  Type 

Rotary  Type   

Scraper  Type   

Corrurated^hMt*  piling'. '.'.'.V.V.V.'.'.V.V.".'.'.'.'.V.'.'.'.".V.V.".'.'.'.V.4S3".  i 

Ctist.  Principal  Featurea  of 

Cranes.   Locomotive  Type 

Cross  Arms  tor  Poles 

Crowbars    

Crucibles    

Crushers   

Comparison  of  Jaw  and  Gyratory  Type.  Oeneral   Discussion..  . 

Comparison  of  Jaw  and  Gyratory  Type,  Tables    187,  ] 

Disc  Type   

Equipment    

For  Qenaral  Contracting  Use 

Jaw  Type   

RaiwSrs  ', ■.■.■.'.'. '.■.■.■.■.'.■.'.'.■.■.'.'.'.■.'.'.'.*.'.'.■.".".■.■.'.■.■.■.'.■.■.■.■.■.■.■.■.'.■.■.■. ',164,  i 

Rotary  Type   ■■ 

Crushing  and  Screenins  Plant.  Portable 

Crushing   Operations.   Overhead   Charges 

Preparatory  Costs 

Crushing  Plant.  Cost  of  Operation  by  City  Employees 

For  200-Stamp  Mill 

Life  of   

WorkinK  Force  for 

Crushing  Tests.   Method  of  Operation 

Summary  of  Results 172 

Crushing  vs.   Bulldozing 

Cnjshlngs.  Proportion  of.  for  Various  Degrees  of  Fineness 

Cultivator,    for    Roads 

Cutters  for  Bars 

Derrick  Car  

Derricks    

Breast  for  Builder's  Type 

Cost  of  Moving ■  ■  - .  - . - 

Excavator    698.  ESS 

■  Floating  (See  also  Boats) 

For   Heavy   Work 191 

For  Light   Dltcb  Work 

Hullett-McMyler    

Important  Metal  Farts  for 

Large  Quarry  Type 

Operation  of  Floating  Type 

Outfit  for  Lumber  Yards 
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PArtanoance  In  Sewer  Work 196 

Plant  tor   Ijcudlne   Earth IVO 

Prices  l»e 

RlBKlng  (or  Stlir-Leg  Type 194 

Tripod  Type    189 

With  Hand  Operated  Wlnchea 190 

Detonators   (See  Blaatlng  Caps) . .' 81 

Diving  Outflta    198,  199,  200 

Apparatua,  Information  Necessary  In  Selecting 200 

Doan  Scraper  J37 

Doan    Scraper,    IHustrated S43 

Drag    Scraper    Bicavator S06 

Drag  Serapera   S3S 

Drain    Tile     480 

Drawing  Boarda    201 

Drawing  Instrumente  611 

Drawing  Tables  201 

Capacity    Tests '. ',.'.'..'.'...'.'.'.'..'.'.'..'.'.'.  221 

Clam   Shell   Type.   Illustrated ZOg 

Cost  or  Operation 203 

Crew    or    207.218,227 

Details   ot   Equipment 210 

Dipper  Type    202 

Dipper  Type,  Operating  Costs 202 

Grab  Bucket  Type 206 

Grapple  Type   20« 

"Home    Made."    Cost   of 202 

Hydraulic.  Comparison  ot  Types 231 

Hydraulic   Suction    Type,   Coat  and   Performance 230 

Hydraulic   Suction    Type    tor   Butldlnc    Levees 221,  S22 

Hydraulic    Suction   Type.    Operating    Costs 222.223 

Hydraulic    Suction    Type,    Time    Study 324,827 

Hydraulic  Type.  Analysis  of.  Cost  and  Time  Study 226 

Hydraulic  Type,  Coat  of 227,  228 

Hydraulic  Type,  Itemized  Operating  Coats 22B 

HydrauLc  Type,  Items  of  Plant 223 

Hydraulic  TS'PO,  Operating  and  Repair  Costs 227 

Hydraulic  Type  Performance  and  Operating  Cost 218 

In    California  Oold   Mine.    Table  ot   Data 217 

Ladder  Type  209 

nni™.i„»  roosts    207,  211 

e  ot  In  Gold  Mining 210 


Sea-Qoliig-  Hopper  Type-. 
2W  Cu.  Yd.  Dipper.  Cost  i 


2U  Cu.  Yd.  Dipper.  Cost  ot  Building 202.  203 

Various    Repairs     204,  206 

Dredge  Tenders  229 

Dredge    Work    on   Los    Angelea    Aqueduct,   Unit   Coata 206 

Dredging.   Auxiliary   Plant   (or 229 

In  California,  Detailed  Discussion  and  Costs... 212,  213.  214,  215 
Dredging  Plants,   Table   of  Cost  and   Operating  Expenses,  and 

Unit    Performance    216 

Dredging  Pumps   BIB 

Drill    Plant.    Submarine   Type 260 

Drill   Repalra    262.  8B8.  284 

Drill  Sharpening,  by  Hand .". 2B6 

Drill  Sharpening,  by  Power 258 

Drill  Sharpening,  by  Machines 254 

Drilling.   Cost  of  In  Oneles  and  Granite 249 

Drilling    Coata.     Table    of 240 

Drilling  Machinery.  Information  Necessary  When  Ordering,  tor  ' 

Submarine    Drilling 2B9 

For  Work  In  Mining. 268 

For  Work  In  Quarry 287 

For  W^ork    In   Railway   Cut.. 268 

For  Work  In  Sewers  o" 

For  Work  in  Shafta 

For  Work  In  Tunneling. . 


For  Work  In  Which  CompreHied  Air  Ib  ITMd  f«r  Powvr  SU,  STO 

DrlUlni:   Plant    for   Boulders 2^ 

DrilllriK.  SubaqueouB.  Table  or  Labor  Costa iSl 

Drilla    MS.  411 

Ball   t:s 

Blackinnlth 87S 

Catalogue  Data   ti2  to  239 

Churn  Type,   Aflvantagea  Of 351 

Cubic  Feet  of  Air  Neceaiary  to  Run  Different  Bisefl 3< 

Electric  Air  Type    843 

Electric  Air  Type,  Analysis  and  Time  Study t4«.  m,  148 

Hand     37! 

Hand  Hammer  Type    168 

MlHCellaneouB    373 


Electric  Atr  Channeler  215 

Electric  Air  Drill !«£ 

Electric  Fuse  83 

Electric  Generators  374 

Electric    LIRhla     391 

Electric  Motors,    Cost  of  D.   C IM,  379 

General  Considerations   311 

Relative  Costs  of,  with  Various  WlndlnKs 377 

Slnsle    Phase    IBO 

Rlectrlcal    Vehicle    Data S3 


Electrical  Wagon,  Maintenance  Cost.. 
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Elevating   Q™ 


Elevating   Grader,    Illustrated 181 


Elevating   Grader,    Cost    and    General   Dlsrusaion., 

Elevators   (See  Hoists,  353) 143 

Belt    143 

Geared   IIS 

Elevator  Tower,  Cost  of  Erecting SE4 

Engines,  Compound  Portable MS 

Extras  for  Portable  3M 

Gasoline     a9 

Hoisting,  1  Cylinder tM 

Hoisting,  2  Cylinder 398 

Hoisting,    Belt    Driven 300,301 

Hoisting,  Cost  of  Betting  up 8M 

Hoisting.  Electrically  Operated 890 

Hoisting,  Oasollne  Driven BOO 

Hoisting,    Life   of 890 

Portable     284 

Simple  Center  Crank  Steam.  Costs 285 

Btafionary    Steam.     Coats SM 

Steam,  Estimating  the  H.  P.  of 388 

Vertical,    Gasoline    Driven..  **' 

Vertical.    ~     -  -      -    ■      -    — 
Equipment,  1 

Ehccavators     

Bridge    Conveyor    Type 

Bridge  Conveyor  Type,  Performance 

Derrick  Type   B98, 

Drag  Line  Scraper  Plant.  Cost 

Dran  Une  Type,  ElectHcallv  Operated,  Deflo-iptlon  of.. 

Performance   of    

Plan   of 
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Details  oi  Tower ■ 

niuBtratlon  •(   

Drag   Scraper   Typp 

Performance  of ■■-. 
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Uwit  of  ! 

Illustration   of   

Operating  Eixpensea  uf 
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Exploalvea    < 
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Dynamite     i 

Dynamite,  Weight  of I 

Oelatln  Dynamite    ; 
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Judapn    Powder    ; 

laws  Regulatlns  Storage  ot ! 

Magazlnea  for  831,  M2,  I 

Monobel I 

Nitre  ■  Powder  ! 

"Permissible"     1 

Seml-Oelatln    ! 

Soda   Powder    J 

Store   Houses    : 

Peed  Conaumed  by  Hcreea   388 

FlnlshlnK   Tools    tor    Concreti 128 

Fire  Bnglnea.   Chemical 3£i 

•Fire    Equipment    S2I.  325,  12S.  327 


Forms.'  (or   Concrete,    Adjuatable 389 

iFoundatlon    Plant     «1,  «2.  4B3 

.Fresno   Scraper,    Illustrated 339 


Oauge  for  Channeler  Steels 364 

Generators,    Electric    2t4 

Generator   Sets,   Belted 2»6 

Direct   Connected    UJ 

Tests  for  Efficiency  -  -  ■  ■  sj4 

Giants,  for  Mining 372,  373 

■aiass  Ill 

:  Graders     %%l 

Grader,   Railroad     :: 336 

■Grading  Machines    (See   Elevating  Graders,   2g2t 3!B 

Qrayel  Spreader   338 

Grindstone   JJ j 

Grout  Mixer  - Jjo 

Guard  BalU   682 

Hammer,  Steam  or  Air «9,  460,  481 

'  Hammers   |g| 

■■   ^m  ■::::::::::::::::::::::::::::::::::::::::::::::iii:'^.  ijo 

Handles    |*| 

■  Harrows    5** 

Hauling,   Cost   of.   Crushed    Stone ■-■■  177 


Hoea JM 

HolstliiK  Towera  '  ■  -  ■ .  ■  ■>^A^  '^8 

HoisU    (Be«    Elevators,    U2l..   ...-,,,^858 

Automatic    for    Concrete HJ 

Combination     8|| 

Hoppers     f  jS 

AdJueUble     Car     Sfde l|* 

Horse   Compared   to   Traction   Engine J29 

Pack   Load    for 369 

Pulling  Power  of ;™ 

Working  Life  ot   *J* 

Horaes    ;;;-v.v  SsE 

Cost  of  Keep 3«.  »•".  »< 

Pulling   Power  at   Team ■■■■  W6 

Hose sm  sn 

Hose  and   No^ea  (or  Fire  Purpoaea "^- itl 

HOBB  Rack   82; 

HydrauUc    Olanta    Vti 

Hlere    J  "J 

Introduction    .•■■•■..      » 

InauUtora «ib 

iMthermal  Compression  -■ « 

Jacka    ■ "* 

Jones  A  Laushlln  Piling ■..  W 

Jordan  Spreader  •** 

Kerosene  Burning  Lights JJJ 

Kettles    »3! 

Kettles  (or  Thawing  Dynamite ■.•■..  ?i: 

Lackawanna   Steel   Piling '>'iS? 

Ladders    '■  jj* 

Lagging  for  Pipes  J»* 

Land    Dredge    ?V? 

Lathea     *" 


Lead  Furnace  Wi>  *^f 

Leadtte    '"  ?5I 

Laad   Wool  .  - -  - '  - 3tf » 

Ijead  Wool  for  Caulking  Gas  Mains.  Equipment  (or  OperaMng   SI 

Lerela    -  ■,-'■  Q.% 

UghM    •-■  JgT 

Lining 'Bars "".'.'. !■-'  " 

Link   Bella,   Detachable -■..■    JJ 

Little  Yankee  Grader ■■  ■  ■      ,51 

Uama.  Pack  Load  (or JJJ 

Locomotive   Cranes    iMini'iai    . 

Locomotives     *«!■  «»•  *g*-  J 

Re^i?'  cdate "  ^^^v.v.v.^^^^^^^^^^^^^^v.\^^y.^^v.".■.".■.Vo"7■,^■4()B; ; 

Log  cKlM   ■■ ■ ■ 

Hachlne  Toola  si;.- 


, ._r  Keeping  Steel,  • 
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Hats   (or   Blaatltig 
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Usula    
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Blbiwal  Wool  : •■■.■..:■■  ■■'.■■.■■n:: 

'■-  continuoua  '. ;;,vi'y;'.j;.;;/|r.-. 
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Time  Study  . 
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RAymoDd    47B 
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L«b»r,  Coat  of m 

Lukawanna    4« 
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^mmetrical   Interlock    4W 

"■■        ■    Driving    Cost JTJ 
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w^emiinBer jm 

aet  JMUl  Water.  Btandard  Dltneniriona    4S1 
at  Iron  Water.  Standard  Thickness  and  Weffhts    4M 

Steam  and   Gas,   Equation   Table 487 


W»ter.   H.   P..   Standard   Thlcknowea  and   WelcbtB IIS 

Wood    Btave    ist 

C.     I.     PittlnSB    for 492 

Ctamp    Collar    lor 492 

DimenaloriB   and    Prices 490 

Standard  Instruction*  When  Orderlngr 4t£ 

WelghW     4B1 

Wrought  Iron,  Standard  Dimensions 4ge 

Pipe  Coverlnga   494 

Ppe  Line   Tools 49S 

Plpo   Machine    413 

Plant   tor  Mixing  and    Conveylns   Concret*.    Portable Sfll 

Ptaeter    401 

Kate  Olasa  334 

Plows     498,  499,  GOO 

Repairs    eS2 

Unloader.  Lite  of  Cable Eflt 

^    Unloading    «61,  eS3,  Wl 

Poles    gie.  8)7 

Pontoon   809,  HO 

Portable  Houses.  Coat  of 102 

Post   Hole   DISBers Ml 

Power.  Coat  of,   by  Gas  Engine 604 

Coat    of.    by    Qasollne    EnBlne C03 

Cost  of,   by  Electric  Current EOS 

Cost   of.   Steam E04.  60S,  608 

Steam.    Cost    per    H.    F .■ 507.603 

Power   House.    Coat   of   Operating 609,610 

Power  Plants.    Goat  of  Operating  in    North   River   Tunnels....  603 
Preface    1 


Pumping    Plant    for    Irrigation.. 

"Ttmps.   Bilge    

Centrifugal     61Z.    51S,    614,    61E 


Pumps.  Bilge   6tt 


CUsBlflcatlon    „.. 

Doubis  Acting  Hand 621 

For  DredginK  616 

For  Sand  and  Grit 619.  620 

For   Sand   or   Sludge   In   Drill   Holes 272 

For  Small  Gasoline  Engine 291 

Lift   Diaphragm    681,  622 

Pulsonieter    BIT,  618 


Quarry  Bare   SS6 

Quarry  Plant   ie«,  107,  619 


Cost  of  Unloading 629 

Depreciation  of  613 

Drills     6S2 


Hall  Sftctlons.  8tani.„ — . 

R«kea     B34 


Rlvetli«    Ouns    or    Hamniera 686,  68* 

iUveta     "38 

Road  Construction  Plant,  Wayne  Co.,  Mich B37 

Road    Cultivator     -.V,"  i!S 

RoatI  MachlneH  33T-  637 

Road     HakinK    Plant 637,  639 

Movlns  and  Setting  up 639 

Rollers    611 

Coat   of   Maintenance   and    Operation 643.641,645 

Gasoline    648 

Hand     641 

Rel>ulldinig  '"y/^\\y.\'/^y///^'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'■'.'■.■'.'■M5 

Repairs    646 

Reversible  C.  I ; ^-;,--iV.-  li! 

Steam B41,  642,  643 

Rooting    43S 

Kooflng,    Corrugated 803 

RooHng,    Slate    640 

Eope     617 

Life   of   on   Brooklyn   Bridge 682 

Life  of  Manila 686 

Life    of    Sisal 686 

Life  o(.  Strength  of  Wire  and  Manila  Compared 687,  688 

Wire    .  f^" 

Wire,  I 

Wire,  Flat   ow; 

Wire,  Flattened  Strand  a   iifl 

Wire!  Non-Spfniiliig".' .'.'.'.'.'.'.'.'.'•'-'•'.'.'.'•'.'■"■'-'.'.'.'.'.'.'.'.'■'-'.'.'■'.' .'■■■^  6B9 

Wire,  Splicing    683 

Wire,  TlUer     668 

Ropeway   {See  Cableway) 107 

Rubber   Coats    13* 

Salaries,  Engineering  Service,  City  of  Chicago 393 

Sand    Blast    Cleaning 671 

Sand  Blast  Cleaning  Outfit 670 

Sand  Blast  Machines •^■.-  "9 

Sand  Pumps   27!,  616 

Saw    Mills    ™-VVV  tU 

Saw,    with   Frame 673,  671,  676 

Scales     678 

B^Mers   138,   «»,  B78 

Scow    Barges     •"•  K 

Scows     «g 

Dump   Si 

Scraper,  Clam  SheU  Bucket ^ 


™ii 


Dj^g  338 

Electrlc'Drag  Type,  Cost  of  Leveling  with 346,  348,  347 

Fresno     "* 

Tongue     U* 

Screens    J!" 

For  Crusher  Plant ' "J 

Section   Houses.   Cost   of ■■■  J^J 

Sewer   Pipe    ■.-■  ■  ;4   ■  ■;  ■. "  lo? 

Sewer  Work.  Cost  of.  with  Derricks...- 192 

Sheathing,  Asbestos   ■ '" 

Sheaves,   for  E>errlck. 
For  Hoists    


LigDuni  Vitae ' 

ti(,  p.  182). 


Sheds,  Cost  ftf 

Sbestlng  (Se»  PlUns,  p.  182). 


. .   198 

iil 


steam    ..EB8,  ESS.  690.  G91,  Mi.  G93[  bU 

Appropriate   Size    S94 

Cost   of   Moving BSi 

Depredation    .  — 

For  Trei — ' — 

Pertormi 

Rental  c     

Repairs    B92.  693.  694 

Shuart  Qrader   338 

Sidewalk  Fomis    124 

8tf ting  Screens  680 

Skips    : 681 

Slate   6<0 

Sludge  Ptirops   '.'...'. '..'.'....'.'.'.'.'.'.'.'.'.'.'.'.'.  27! 

Stuaier  Scraper,   Illustrated 343 

Snatch  Blocks   87 

Spikes    438 

Railroad     5SG 

Spreader  Carta   123 

Spreader,  MeCann,  Illustrated 343 

Spreading,   Emtiankment,   Costs 344 

Spreading  Gravel.  Cost  of 33S 

Sprinklers    683,  684 

Stables.  Cost  of 101 

Steam   Hammer    46S 

Steam    Shovels    588,  6S9,  690,  691,  693.  698.  694 

"'--    "-' —  .  «01 

.   284 


Storehouses,    Cost   of.. 

Stripping    Ill 

Structural    Steel     Ml 

Structural  Steel  Erecting  Tools 603,  804 

Stucco    Machines     806,  607 

Stump  Pullers   408.  609,  610 

Stump   Removing.    Cost   of 808.  609.  610 

Switches 626.  633 

Switches,   Portable   B27 

Tackle    Blocks 8S 

Tampers    612.  613 

Tamping  Bars   73 

Tamping  Roller  438 

Tar  Furnace  332 

Tar    Kettles     330.  331,  332 

Tarpaulins    437 

Teaming,    Cost  of 367.  308 

Teams,  Rates  tor.  In  the  U.  S 377  to  391 

Telephone   Pole   Tools 616 

Telephones  and   Telephone   Lines 614.615,616,617 

Tents     619.  620,  621,  622 

Coat  of  Fratnlng  and   Flooring 621 

Thawing  Kettles   81 

Thermit     658 

Ties     623 

Cost  of  Unloading 624 

Life  of    623.  624 

Tile    480 

Tile  Making  Equipment 639 


TOl  tNDKX 

Timber  BuuleB 

Tipple,   to  Convey   Earth 

Ground  Plan  o( 

Illustration     , 

TonBue    Bcrapera    

Toot   BoxM    

Torcheg    

Tow    Boats    

Tower  Excavator  

1.  for  Concrete  tor  ChutinR  Purposes. . 


For^Hoiatlng    Purposes  _. 


Ot  Steel  and   Wood.    Compared   Economically 35*.  360.  3< 

awing     G4«,  tit.  U9,  *• 

Cost' of  LaVVnaLiiht'Traoli '.'!.'.' ."J!*.!." '!!!.'.' K' 

Haterial,  Particulars  Required  for  Inquiries 


Portable 


- H7 

Scales   B7I,  B77 

Traction  Bnglne  Compared  to  Horse lid 

Traction  Enelnea   <» 

Tranalte,  Asbestos  Wood IS 

Transits    CtG 

Trench   Method  ot   Removing  Water  Prom (135 

Treochlng  by  Cableway   SSI 

Trenching  Gang    €31 

Trenching  Machines   

131,  632.  633.  634.  135.  636.  63T,  636.  <33,  640,  641,  642 

Carson  Type  f 42 

General    Details.    Illustrated 114 

Operating  Costs  of  Brick  Sewer 639 

Progress  Diagram   of 639 

Sewer  Work    »3.t 

Slies  and  Capacities 637 

Trippers,   Automatic,    for  Belt  Conveyors 140 

Tripe  for  Pile  Drivers 4K7 

Trucks    143 

Tubs,    Contractors'    94,  »5 

Tugs  644.  646,  648.  647 

Turntables  MS 

Underwriters  Equipment.   Standard 1)4 

Unloaders   «1 

nnioadlng,    Cost   of.    by    Plows 6GI 

Unloading  Device  for  Rock  from  Cars IZt 

Wages,    Rates   of.    In   the  U.    S 

37T,  378,  379,  380.  381,  382,  383,  384,  3S5,  3S8.  3S7.  188.  38S.  3M.  3*1 

Union,  In  ChlcaBO M2 

Union.   In  New  York  City 376,  376 

WagM  Poles 666 

Wagons    664.  166,  »6.  667 

Operating    Cost    «SB,  666,  667 

Wakefteld    Piling     414.  466 

Weighing  Machines   676,  BTT 

Weight  per  Cubic  Yard.  Common  Materials »3 

Welding  tes 

Wemllnger  Pillns.  Costs   4«4 

Wemllnger  Piling,   Illustrated 4C3 

Wheelbarrows    6«0,  661.  «8 

Eife  ot   661 

Repairs  to  .-. «1 

Wheel  Scrapers  3BS 

Bepaln  "" 


wire.   Aluminum    . 

TeUgrapli    '.'..'.'. 
'ood  Barges   


Wood  1 
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